


I have accepted this Space Station Operations Task Force (SSOTF) 
report as a reference point from which to implement the Program's 
concept for operations. It is clearly a thoughtful and extensive analysis 
of key Space Station Program parameters. 

A t  this time, the Program has started the detailed work of preparing 
the necessary program documentation, the operations capability 
requirements, the instructions to contractors, the agreements with 
other organizations, and the refinement of the management tools 
required to effect the implementation. 

The Space Station Program will carefully review al l  SSOTF recom- 
mendations. This review will involve al l  relevant NASA organizations. 
I anticipate that a large portion of the recommendations will be 
approved and implemented. However, because of the extensive 
number and the implications of the Task Force recommendations, it 
should be expected that not al l  will pass this final screening. 

Andre6 J. Stofah 
Associate Administrator 
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DEFINITION OF KEY SSOTF TERMS 

This Summary Report uses a standard set of terms 
established by the Task Force as  a basis for developing 
the description of the proposed operations framework 
for the Space Station Program. These terms and 
definitions will become evident as the reader reviews 
this document. However, due to the number of 
organizations and professional disciplines represented 
by the SSOTF’s various participants, the terms may be 
used differently than the reader is normally acquainted 
with. Hence, a definition of key terms used by the Task 
Force follows as an aid to the reader in understanding 
the text. A more comprehensive Lexicon is included as  
Appendix D of this report. 

0 Space Station Program, Space Station, Station 
Program, the Program and Station: These terms 
are used synonymously and should always be 
interpreted as global in nature, each encompassing 
all of the component parts of the Program, manned 
and unmanned, both in space and on the ground. 

0 Space Station Operations: This term refers to all 
of the ground and space based activities required to 
operate all components of the Program, up to and 
including the operational interfaces with the user 
community. 

0 P r o g r a m  P h a s e  Definitions: The Sta t ion  
Program is composed of two major phases of 
operations: development (encompassing system 
design, assembly, and operational verification); and 
m a t u r e  opera t ions  (encompass ing  sys t em 
utilization and evolution). These two phases 
naturally overlap due to the progressive build-up of 
orbital capability and are more specifically defined 
as follows: 

1. Stat ion Development  Phase :  This term 
applies to the period of time commencing with 
the Program management approval to develop 
and deploy the  baselined Space S ta t ion  
elements. I t  i s  characterized by several  
overlapping sub-phases including: “operating 
system” requirements definition; design; 
implementation (construction); integration; 
acceptance testing; product delivery (including 
on-orbit assembly of Station elements); and 
product verification (on-orbit test and checkout). 
The Station “operating system“ is defined to 
include the total complement of hardware, 
software, and personnel support capabilities 
(ground and on-orbit) required to proceed 
through the various sub-phases. 

2. Station Mature Operations Phase: Defined 
as  the period of time commencing with the 
completion of assembly and on-orbit verification 
of a complement of Station elements sufficient to 
sustain a permanent manned presence in orbit. 
It includes the capability to routinely schedule 
useful payload operations activities among any 
remaining Station assembly tasks. Mature 
Operat ions are g radua l ly  phased- in  a s  
additional Station components are assembled 
and a full operational capability is achieved. It 
is also characterized by continuing plans for 
S ta t ion  evolution a n d  encompasses  t h e  
subsequent growth or upgrade of Stat ion 
systems and available resources. 

0 The Manned Base: This comprises all the partner- 
supplied manned elements  of the  Program 
composed of the core laboratory and habitation 
modules and their supporting structures (nodes, 
truss, and STS docking facilities). 

0 Station Platforms: These comprise the unmanned 
elements of the Program, and include one platform 
that co-orbits with the manned base (Co-Orbiting 
Platform - COP) supplied by the US.; and two 
platforms in polar orbit (Polar Orbiting Platforms - 
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POP); one to be supplied by NASA and the other by 
ESA. Together the manned base and platforms 
form the operational space components of the 
Program. 

0 Stat ion Users: This term is global in scope 
encompassing all varieties of potential users of the 
various Station elements. The SSOTF assumed 
that user operations would be carefully coordinated 
and integrated into overall Station operations, and 
supported by all levels of the Program. However, 
the majority of user activities (such as  payload 
selection, definition, development and, in  some 
cases, payload-to-rack or PIA integration) would not 
fall under the direct management of the Space 
Station operations organization but would be 
conducted by the users themselves. 

0 Space Operations: This term includes all the 
operational components of the Program which 
provide the planning, training, and operational 
management for the conduct of on-orbit activities, 
up to and including the interfaces with the users. 
On-orbit vehicle systems operations, network data 
systems, and supporting ground operations a re  
included here. 

0 Ground  Operat ions:  This term includes al l  
components of the Program which provide the 
p l ann ing ,  e n g i n e e r i n g ,  a n d  o p e r a t i o n a l  
management for the conduct of integrated logistics 
support, up to and including the interfaces with the 
users. Logistics, sustaining engineering, prelpost- 
flight processing, and transportation services 
operations are included here. 

0 Increment Operations: An increment is defined 
as  the period of time between STS visits to the 
manned base or between STS (or Station-based) 
OMV servicing visits to a platform. For platforms, 
the term increment may also be used to describe the 
platform's mission duration or, if a single mission 
platform, its operational lifetime. 

A specific increment's planning operation may 
begin several years before the relevant STS launch 
(or OMV deployment from the manned base). A 
specific increment's execution operations begin with 
the Station Program's real-time support to launch of 
the relevant transportation mission (STS/OMV), 
and generally extends through the initiation of 
similar support to t he  respective follow-on 
transportation mission. ELV arrivals at Station 
elements are contained within the re levant  
increment. 

For the manned base, increment duration may vary 
according to the number of STS visits per year (for 
eight flights per year, increment duration is 45 
days; for five flights per year, 72 days). For 
platforms, increment duration is related to the 
period between servicing, between deployment and 
return to earth, or between deployment and the end 
of its operational lifetime. 

0 Transfer Operations: These are activities related 
to prepar ing  for and  conducting resupply,  
maintenance and servicing visits to the manned 

base and platforms. Transfer operations are a 
normal par t  of the  increment planning and  
execution process. Transfer operations encompass 
preparing for arrival of an STS at the manned base, 
or an  STS, ELV or OMV at a platform (new or 
previously deployed), and the subsequent "transfer" 
of crew and/or equipment as a part of logistics 
resupply, maintenance or servicing, or initial 
platform deployment. Transfer operations also 
encompass the stowage and return of payload 
equipment, trash and experiment sampledproducts. 

0 Maintenance Activities: The task of keeping 
Station systems and hardware within specified 
performance limits. The term maintenance applies 
specifically to Station systems and structure, not to 
user payloads. Functions such as  equipment repair, 
replacement, recalibration and cleaning are typical 
of Station systems maintenance requirements. 
These same functions, when performed on user 
systems, are referred to as  servicing. 

0 Servicing Activities: The Station task of keeping 
user payloads and hardware in operating condition, 
or returning to operating condition. Functions such 
as  equipment repair, replacement, recalibration 
and cleaning are typical of user systems servicing 
requirements. These same functions, when 
performed on Station systems, are referred to a s  
maintenance. 

0 Organizational Definitions: The SSOTF has 
suggested a n  organiza t iona l  s t r u c t u r e  for 
implementing i t s  proposed f ramework  for  
operations. This has been defined a s  evolving 
through two stages: transition and mature  
operations. These organizations are defined a s  
follows: 

1. Transition Operat ions Organization: The 
operations organization recommended by the 
SSOTF to be immediately established to support 
the  Development Phase  of the  Program. 
Organizational emphasis will be placed on 
establishing clearly defined responsibilities to 
support  development of a n  overal l  u s e r  
accommodations and space systems operations 
capability supporting the systems design, 
operat ions p lanning ,  assembly, on-orb i t  
verification, and early utilization periods within 
the Development Phase. 

2. M a t u r e  O p e r a t i o n s  Organizat ion:  The  
operations organization recommended by the 
SSOTF to be established in time to support the 
preparation and management of the Mature 
Opera t ions  Phase  (beg inn ing  wi th  t h e  
completion of on-orbit verification of the final 
element of the permanently manned Station). 
Organ iza t iona l  e m p h a s i s  i s  placed on 
establishing clearly defined responsibilities for 
performing the routine planning and execution 
functions associated with Station utilization and 
systems operations over the lifetime of the 
Program. Provision is also made to support 
planning and integration of evolutionary Station 
systems and operational upgrades a s  t he  
baselined Station configuration grows. 
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PREFACE: SSOTF MANDATE AND HISTORY 

CHARTER AND GOALS 

The Space Station Operations Task Force (SSOTF) was 
created by the NASA Office of Space Station to ensure 
that operations are given due consideration in Space 
Station planning efforts. Specifically, the SSOTF was 
asked to produce an operations framework which meets 
the Program objectives of safe and user-friendly 
operations, supports participation of Canada, the 
European Space Agency, and Japan in the operation of 
the Station, and gives due consideration to the long 
term issues of systems and user operations costs, 
evolutionary goals, maintaining NASA's technology 
base, and furthering science and development. 

Dr. Peter Lyman of the Jet Propulsion Laboratory and 
Carl Shelley of Johnson Space Center were selected as  
co-chairmen for the SSOTF in September, 1986. The 
co-chairmen recruited staff for the SSOTF from a broad 
spectrum of NASA expertise. Special effort was made 
to solicit membership from both within and outside the 
Office of Space Station to provide a balanced knowledge 
base on how to conduct operations. All Field Centers 
and NASA Code organizations were represented, and 
the program experience of the combined membership 
drew from NASA's entire program history. (See Table 
i-1.) 

The charter of the SSOTF included the determination 
of functional operations requirements for the program; 
evaluating alternatives for satisfying identified 
requirements; and development of a Recommended 
Framework for Program operations.' The SSOTF was 
asked to identify roles and missions for NASA and its 
partners and to define Program and user interfaces. It 
was also asked to consider the Phase B design concepts, 
and to recommend any changes which would enhance 
operations and utilization.2 Finally, the SSOTF was 
asked to provide sufficient detail for subsequent in- 
depth cost analysis exercises, and to incorporate 
preliminary assessments of operations costs in  
framework "tradeoff ~ tudies . "~  

The SSOTF charter did not cover a range of policy-level 
issues which also could impact Station operations. 
Such issues included providing a Program rationale (or 
"mission statement") for the Station, defining a 
prescribed evolutionary path (i.e., deciding along what 
functional lines the  Station should evolve), or  
developing de ta i l ed  cos t  e s t i m a t e s  for  t h e  
Recommended Framework. Other issues which 
extended beyond the SSOTF charter included assessing 
the adequacy of the STS support capability to 
implement Station operations, and providing a plan to 

accommodate the unique requirements of secure DOD 
operations. These issues need further definition by the 
Program in order to clarify their potential impact on 
overall Station operations. 

METHODOLOGY AND PRODUCTS 

The Task Force began with an extensive series of 
briefings from space systems developers, operators, 
managers and users. The Space Station Program 
Office and Phase B Contractors furnished the Task 
Force with an in-depth review of current Program 
status with regard to both design and operations. The 
Task Force also met with managers and contractors 
from past and present NASA programs, as  well as  
Associate Administrators and Center Directors who 
provided the Task Force with the benefit of their 
operations and contracting experience. In addition, the 
Task Force was briefed by a wide range of potential 
users, including a full spectrum from outside NASA 
(academic, commercial, and other  government 
agencies). 

The SSOTF methodology is depicted in Figure i-1. The 
SSOTF used the background briefings and materials as  
a baseline for defining a set of operations functions and 
evaluation criteria. Operations functions comprise the 
set of requirements which any Space Station operations 
framework must perform to meet Program objectives. 
Funct ions  were b roken  down i n t o  s m a l l e r  
"subfunctions" until end-to-end functional flows could 
be described. The evaluation criteria were developed 
and used as a means of selecting among possible 
framework options and for relating operations concepts 
to achievement of Program goals. 

The Task Force was composed of four panels which 
were divided along functional lines. (See Figure i-2.) 
Within each panel, concepts were proposed, refined, 
and evaluated in terms of their ability to meet 
functional requirements and overall Program goals. 
The four panels were: (1) Space Operations and Support 
Systems; (2) Ground Operations and Support Systems; 
(3) User Development and Integration; and (4) 
Management  In tegra t ion .  Space Opera t ions  
incorporated a l l  operational components of the 
Program which provide the planning, training, and 
operational management for the conduct of on-orbit 
activities. Ground Operations encompassed a l l  
components of the Program which provide the  
planning, engineering and operational management 
for the conduct of integrated logistics support. User 
Development encompassed all areas of the Program 

'The SSOTF was directed to focus on the mature operations phase of the Space Station, but to ensure that the recommended framework 
accommodates special requirements generated during the development phase through mature operations, and later on to support 
evolutionary growth activities. 

'In addition, the Task Force was directed to provide the Office of Space Station with a written response to the Phase C draft RFPs, to 
ensure that SSOTF concerns were incorporated into them to the fullest degreepossible. 

3SSOTF comments were incorporated in the Cost Commitment Team presentation to the NASA Deputy Administrator. One of the 
SSOTF'S major recommendations is the development of detailed cost estimates for the Recommended Framework by the responsible Field 
Centers. 
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Table i-1 SSOTF Program Experience 
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I 
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Figure i-1 SSOTF Methodology 
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Figure i-2 SSOTF Organization 

related to user accommodation and integration 
activities. Management Integration included all 
SSOTF internal concept integration and analysis 
coordination required to provide a n  integrated 
operations framework. 

After the panels had selected recommended options, 
the Task Force integrated them into a Recommended 
Framework which addressed the entire Space Station 
opera t ions  envi ronment .  T h e  Recommended 
Framework was used to develop a prototype 
organization for managing the Program. Roles and 
responsibilities were developed and assigned to users, 
international partners, and NASA Headquarters and 
Field Center organizations. A "User Integration 
Scenario'' was then drafted to ensure t h a t  the  
Recommended Framework would support "real-life" 
operations and to test the flexibility of the framework. 

After drafting the Recommended Framework, the 
SSOTF compared its internally generated baseline 
against the current Space Station Program design and 
operations concepts. Where shortfalls were identified, 
the SSOTF recommended changes to the baseline or 
identified areas where further study is warranted. 

This Summary Report, and associated Executive 
Summary, are the final integrated output of the 
SSOTF. (Detailed User Integration Flows for the 
Manned Base and Platforms a re  presented a s  
supplements to the Summary Report.) In addition, 
each of the four panels has produced an in-depth report 
on its specific area of analysis. 

PANEL 4 

MANAGEMENT 
INTEGRATION 

GRANVILLE PAULES 
HQISO 

ANALYSIS COORDINATION 
AND EXECUTION 

VALUATION METHODOLOGY 
DEVELOPMENT 

FUNCTIONS. CONCEPTS AND 
SCENARIO INTEGRATION 

LIAISON TO INTERNATIONAL 
MOU PROCEEDINGS 

TASK FORCE SCHEDULE 

In September and October 1986, the Task Force defined 
its tasks and allocated them among the four panels. 
From October through February, the panels developed 
their framework options and conducted preliminary 
evaluations. During March and April, each panel 
presented its findings to the Task Force, and revised its 
report drafts to incorporate changes and utilize a 
common lexicon. A "Panel 0", comprised of the SSOTF 
co-chairmen and the panel chairmen met during March 
and April to integrate the panel efforts into the 
Recommended Framework. In a parallel effort, the 
panels worked through the User Integration Scenario. 

Briefings to outside parties occurred a t  several points. 
(See Figure i-3.) Representatives from ESA, Canada 
and Japan were briefed in November-December 1986, 
and again in mid-February. Partner representatives 
also had access to SSOTF draft papers and materials 
throughout the effort. A final presentation to the 
Partners was made on April 22,1987. 

The Task Force briefed the  SSOTF Oversight  
Committee four times, and received additional 
guidance for options development and evaluation. 
Interim briefings were given i n  November and 
December 1986, and January 1987; a final briefing was 
given in April 1987. Associate Administrator for Space 
Station Andrew Stofan was given a final briefing in 
l a t e  Apri l .  The  co-chairmen br iefed NASA 
Administrator James Fletcher on May 15,1987. 
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Figure i-3 SSOTF Schedule 

Throughout the effort, informal briefings were held at 
the NASA Headquarters Oftice of Space Station, the 
NASA Field Centers, the various NASA "user codes" 
(i.e., Office of Aeronautics and Space Technology, 
Oftice of Commercial Programs and Office of Space 
Science and Applications), and with the Oftice of Space 

Flight. The Tas.. Force framework was also reviewed 
by the Office of Safety, Reliability Maintainability and 
Quality Assurance in April. These formal and 
informal briefings were used as  sources of critique and 
advice, bu t  did not constrain the Task Force's 
recommendations. 
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I. SUMMARY OF THE 
SSOTF OPERATIONS FRAMEWORK 

I.A. OVERVIEW 

The SSOTF was chartered to produce an  operations 
framework for the Space Station Program consisting of: 
(1) a definition of operations functions; (2) the develop- 
ment of an end-to-end planning and execution process; 
and (3) definition of roles and responsibilities for the 
proposed NASA operations organization during both 
the Development and Mature Operations Phases of the 
Program. 

The SSOTF Framework i s  designed to ensure 
manageable and safe operations that promote the basic 
goal of productive and flexible operations for the 
Station's user community. Likewise, the Framework 
provides for top-to-bottom participation i n  the  
operations organization by NASA's international 
partners (Canada, the European Space Agency, and 
Japan). The Framework is flexible enough to facilitate 
evolution in the Program, both in terms of its physical 
configuration and in its usage. Operations cost consid- 
erations were incorporated; however, achievement of 
the Program's utilization goals was the driving factor 
in defining the Framework. 

The SSOTF recommends separate, though similar, 
operations frameworks for the manned base and 
platforms. The primary feature of the manned base 
framework is a centralized operations planning and 
integration capability. For international activities, 
this means that operations and utilization planning 
are managed by NASA across the Program, with 
international personnel working in the NASA-led 
operations management organization. The interna- 
tional partners will support their  contributions 
through the provision of user accommodation and 
engineering analysis facilities a t  partner sites. 

User  p lanning  act ivi t ies  a re  led by the user 
community. U.S. user planning can be conducted on a 
geographic or disciplinary basis. User requirements 
are collated on a national basis by Space Station User 
Boards and "fused" a t  the Program Policy (Strategic 
Planning) level by a Multilateral Control Board 
chaired by NASA and staffed by NASA and i t s  
partners. At more detailed levels of planning, user 
activities are conducted by user working groups and 
supported by Station accommodation offices, while at 
the real-time operations level user activities are  
coordinated by a payload operations integration orga- 
nization. 

On orbit, an integrated international crew performs on 
a functional/skill basis, rather than a s  "element 
experts." The crew will be composed of both career 
(SSP) and non-career astronauts. On the ground, real- 
time operations of space systems are centralized within 
a single control facility. User operations integration 

activities (as opposed to user operations) for the current 
increment are also performed by a single facility. 
Logistics operations support personnel will perform 
integrated logistics support and prelaunchtpostlanding 
processing of flight hardware at  dedicated launch site 
facilities. Station users may integrate their payloads 
into internal flight racks or onto external t russ  
adapters a t  distributed Science and Technology centers 
prior to delivery to the launch site for final acceptance 
and launch. 

The SSOTF recommends that the unmanned platforms 
be operated by the contributing partner and separate 
from the manned base to provide maximum flexibility 
in user operations. Strategic utilization planning will 
be coordinated with the manned base, but tactical and 
execution level activities will be largely independent, 
except for the servicing and maintenance of co-orbiting 
platforms at  the manned base. Platform operations 
will be managed in a manner similar to current 
unmanned satellite programs, with extensive support 
for user telescience operations. 

I.B. OPERATIONS FUNCTIONS 

An operations function is a task or set of tasks required 
to sustain space operations.' The Task Force consensus 
was that the Space Station Program did not involve 
any completely new operations functions other than 
regularly scheduled resupply and changeout of user 
payloads. While Space Station is complex (both in 
"quantitative" terms relating to its size, and "quali- 
tative" terms relating to its multiple uses), previous 
NASA missions have already mapped out similar 
operations functions. What is different is how NASA 
and its partners must organize to perform those 
functions, and the greater degree of flexibility which 
the operations framework must incorporate to meet its 
diverse and changing day-to-day tasks. Likewise, the 
Program's operations framework must embody a life 
cycle cost orientation consistent with its long mission. 

Space Station operations functions can be defined in 
terms of categories of activity (related subfunctions). 
These categories are presented in Figure 1-1. They fall 
naturally into three areas: Operations Oversight, 
Program Operations and User Operations. The Safety, 
Reliability Maintainability and Quality Assurance 
(SRM&QA) function is interwoven in both user and 
systems operations. 

Operations Oversight 

NASA and its partners will need to establish, monitor 
and revise overall Program policies as  required for 
Space Station operations. Many of these activities, 
such as budget planning and program performance and 
cost assessments, will be continuous in nature. Others, 

'This definition separates activities involved in design, development, test and engineering ( D D T I E )  from operations. Phase C 
development efforts are not operations functions. However, the dividing line between DDT&E and operations can be very fine. For example, 
while building an additional module for the manned base would not be an operations function, activities associated with defining the 
requirements for the new module, approving its inclusion in the Program, engineering and operations assessments of the impact of the new 
module on the existing configuration, and manifesting and launch and integration of the new module, would be operations functions. 
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Figure 1-1 Operations Functions 

such as specific international negotiations or evolution 
planning will be "requiremenbdriven" and occur on a 
less frequent basis. These functions apply to the broad 
conduct of both user and SSP operations, and hence 
serve as  the strategic frame within which all activities 
occur. 

User Operations 

User Operations a re  those activities which a re  
conducted by the user community. These can be broken 
into four subcategories: Resource Allocation; User 
Selection; Payload Development and Integration; and 
Payload Operations. These categories have a temporal 
relationship for an individual user: from the announce- 
ment of a flight opportunity to the performance of an 
experiment. From the Program perspective, all of the 
functions will be performed concurrently, as multiple 
users "work their way through the system." 

Program Operations 

Space Station Program Operations are those activities 
which the SSP must perform to ensure that the Station 
elements are operated and maintained in  a safe 
manner, and to support utilization of the Station 
resources by users. These fall into four subcategories: 
Utilization and Operations Planning; User Integra- 
tion; System Operations and User Operations Support; 
and Systems Engineering and Integratioa2 

I.C. OPERATIONS CONTROL AND PLANNING 
HIERARCHY 

The SSOTF further detailed the operations functions 
presented in  Figure 1-1, and then hierarchically 
grouped the resultant subfunctions into three basic 
levels of management and control: Program Policy 
("strategic"), Program Integration ("tactical") and 
Program Execution (real-time operations)? This man- 
agement hierarchy exercises control over four levels of 
planning, each of which has one or more major plan- 
ning products associated with it. The four planning 
levels are: Strategic Utilization and Operations Plan- 
ning (five-year planning horizon); Tactical Utilization 
and Operations Planning (two-year planning horizon); 
Increment Planning (development of detailed planning 
and scheduling data for an  increment specific time 
frame); and Increment Execute Planning (development 
of execute level plans and procedures to perform 
increment operations in real-time). The Program Inte- 
gration (tactical) level of management controls both 
the Tactical Utilization and Operations Planning and 
Increment Planning functions. This hierarchy, and the 
major planning products associated with each manage- 
ment level are presented in Figure 1-2. 

Strategic Utilization and Operations Planning 

At the strategic level (defined as a planning horizon of 
five years), utilization planning is performed by each 
partner in accordance with allocations of resources as 
defined by international Memoranda of Understanding 
(MOW. In the U.S., this will be done by a Space 

'Detailed descriptions of these functions are presented in Section II1.A. 

$Many times, a single function (such as utilization and operations planning), will extend through all levels of management, while other 
functions (such as systems operations and user operations support) are generally associated with a single management level (Program 
Execution in this case). Hence, many functions will be performed simultaneously at multiple levels of management, and in multiple 
organizations within a single level of management. A complete regrouping of operations functions by level of management responsibility is 
presented in Appendix B of this report. 



I 

(Program Policy) 
Function 

4 

I 

T- 

0-4- 
- b y w o  

pLAwwH# 

(Program Integration) 
Function 

I 
FIP 

OPERAmONS EXECUTE 

BOARDS DATA 
CENTERS CONTROL PLANS & 

INCREMENT EXECUTE 

PLANNING 

U (Program Integration) 
Function 

(Program Execution) t Function 

USERS I I I 

Figure 1-2 Recommended Framework 
Planning And Control Hierarchy 

Station User Board (SSUB) consisting primarily of 
user-sponsoring  organization^.^ Partner SSUB plans 
are brought together and reconciled by the internation- 
ally staffed strategic level boards provided by the 
MOUS.~ Technical support is provided by the Program 
Policy level staff, or the Program Integration level 
utilizatiodoperations organization. The yearly output 
of these boards is a Consolidated Utilization Plan 
(CUP) which contains the Program's "rough cut'' pro- 
jection of resource requirements for Station operations 
and user activities. 

Tactical Utilization and  Operations Planning 

The CUP is passed to the tactical level utilization and 
operations organization. A Program Operations 
Control Board oversees the development of a two-year 
Tactical Operations Plan (TOP), which manifests users 
to specific flight increments. The internationally 
staffed Program Operations Control Board is located in 
the NASA Headquarters Program Ofice and enlists 
the support of the NASA field centers and partners in 
this function. At the head of this organization is the 

Director of Utilization and Operations. Figure 1-3 
illustrates the hierarchy of control functions a t  each 
management level. 

In addition to manifesting user payloads on the 
manned base, the TOP also manifests system mainte- 
nance and resource requirements and contains logistics 
and STS/ELV/OMV transportation plans. TOP prepa- 
ration is a continuous process during which changes to 
individual flight increments are  negotiated and 
incorporated. (See following discussion on increment 
planning.) 

A Space Station Users Working Group (SSUWG), 
consisting primarily of the users (or their discipline 
representatives) contained in the CUP will support the 
development of the TOP. A key feature of the 
Recommended Framework is the strong role played by 
users in operations planning. In addition, a Program- 
sponsored Payload Accommodation Manager (PAM) is 
assigned to each payload that appears in the CUP. The 
PAM provides the single pojnt of contact for an individ- 
ual user to the Station Program. The PAM stays with 

. .  

'These include the NASA Offices of Space Science and Applications, Commercial Programs, Aeronautics and Space Technology, and 
Space Station(representing commercial reimbursable users), as well as representatives from other governmental agencies. 

6Multiloteral Control Board, User Operations Panel; and Systems Operations Panel. 
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the payload through its life-cycle with the Program, 
including design and development, manifesting, 
transport to orbit, operation and return. One PAM is 
expected to be able to work with several payloads a t  a 
time. Figure 1-4 illustrates the flow of the strategic 
and tactical level planning functions. 

Increment Planning 

The TOP becomes the basis for the generation of Flight 
Increment Plans (FIPs), covering the period of time 
between STS visits to the manned base. STS visits 
represent an  opportunity for crew and equipment 
configuration change, and hence are the appropriate 
Operations Execution level planning milestones. 
Increment lengths will vary according to the number of 
STS visits per year.6 

Increment planning is also a Program Integration level 
function, with greater involvement of Program 
Execution level offices for provision of the necessary 
technical support. Planning for user activities 
associated with each increment is developed by a 
Payload Operations Integration Center (POIC), with 

guidance from the users' Investigators Working Group 
(TWG) and within Space Station Support Center (SSSC) 
guidelines. 

For manned base operations, Increment Change 
Managers7 are assigned the authority and responsibil- 
ity to manage the integration of Program and user 
operations requirements, plans and schedules for a 
specific increment. Typical senior management 
responsibilities of the Increment Change Manager will 
include: direct and expedite specific plans for the 
accommodation of manifested user requirements; 
integrate transportation and data system organization 
needs and capabilities into the manned base planning 
process; identify any increment-unique requirements 
for Program and user logistics and prelaunchlpost- 
landing processing support; and identify the specific 
ground operator and onboard crew skills required to 
support increment objectives. 

The NASA Headquarters SSP organization will 
maintain control over and be responsible for tactical 
and increment utilization and operations planning. In 

'Assuming eight STS visits per year, increments are 45 days in length, and a TOP covers 16 increments. With five STS visits per year, 

'The term 'Change"in the title reflects the fact that this manager will be responsible for coordinating those requirements which are new 
to an increment, as opposed to activities which carry-over from previous increments. I t  is expected that a substantial portion of manned base 
activity will be of the latter kind. 

increments are approximately 72 days long, with ten increments covered in a TOP. 
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Figure 1-4 Strategic And Tactical Planning Process Flow 
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practice, it is expected that  many of the technical 
analysis and support tasks will be delegated to the 
various field centers. 

Increment Execute Planning 

Increment Execute P lann ing  en ta i l s  pref l ight  
development of detailed operations and utilization 
execution plans and related data, as well as the real- 
time replanning of operations in response to contin- 
gencies or  new opportunities. Execution plans and 
related data are derived from the relevant FIP. Such 
plans include the Increment Operations Plan (LOP), 
Flight Data File (FDF), Increment Hazard Control 
Plan (IHCP), Flight Rules, Reconfiguration Data and 
other real-time execution plans and supporting 
documentation as  called for in the FIP. Figure 1-5 
illustrates the flow of the increment planning and 
increment execute planning process. 

I.D. OPERATIONS EXECUTION 

and user operations facilities will execute the plans and 
procedures derived from the  Increment Execute 
Planning function. Location of operations activities 
and key functional characteristics are: 

Space Station Support Center (SSSC): The SSSC is 
a Program-provided facility which centralizes systems 
management and control for the manned base, 
including the elements provided by the partners. Crew 
and manned base safety are SSSC responsibilities as 
well. A key role of the SSSC is to provide a "template" 
of systems management responsibilities and resource 
requirements which are used to schedule payload 
activity windows.8 The SSSC also approves the 
resulting schedule of user and systems activities. Crew 
training facilities are closely associated with the SSSC 
(and POIC). International partners will support the 
conduct of operations for their elements by providing 
responsible flight control staff a t  the SSSC, as well as 
providing real-time engineering support from facilities 
located in their own countries. 

Operations execution includes the detailed functions 
associated with implementing flight increment 
schedules for prelaunch scheduling and processing, 
launch and transfer operations, on-orbit activity 
(including ground support), and return and postlanding 
activity. NASA field centers, international partner 

Payload Operations Integration Center  (POIC): 
The POIC is a Program-supplied facility whose 
function is to schedule user activities for the manned 
base, building on the template provided by the SSSC. 
It integrates the user requirements according to user 
resource envelopes and available resources provided by 

'The SSSC template will allow for sliding schedules for noncritical systems activities to provide for time-critical payloadactivities. 
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Figure 1-5 Increment And Increment Execute Planning Process Flow 

the SSSC, assists users in periodic "replanning," aids 
the IWG in user conflict resolution, and supports 
distributed user facilities in real-time or near real-time 
execution activities. Thus, on-orbit crew time and 
other resources available for users are managed by the 
POIC in cooperation with the SSSC. The SSSC will 
normally be transparent to the user community during 
routine payload operations. 

User Operat ions Facilities: A variety of user- 
supplied and operated facilities are envisioned to meet 
specific needs of the users. They can be equipped to 
support the range of user operations involved in 
payload management (i.e., command, control and 
communications for experiments, data analysis and 
storage, etc.). These facilities shall be established 
according to user preference. However, the SSOTF 
foresees three basic approaches: (1) Discipline Opera- 
tions Centers (DOCs); (2) regional operations facilities; 
and (3) stand-alone or proprietary User Operations 
Facilities (UOFs) maintained by a single user or group 
of users. (See Figure 1-6.) 

DOCs are user-supplied and operated facilities which 
provide support to a discipline user group which is 
centered around a specific area of investigation. They 
are intended to allow for the sharing of technical 
support and overhead costs to users with similar 
discipline needs. The DOCs will interface with the 
POIC for coordination of their payload planning 

activity, and may be affiliated with a regional 
operations facility as well. They may also be affiliated 
with a number of independent UOFs. Examples of 
discipline categories include: materials science, life 
science, technology development, earth observation, 
etc. 

Regional operations facilities incorporate both 
Regional Operations Centers (ROCs) and affiliated 
DOCs. The ROCs are user (or partner) supplied and 
operated facilities which are geographically focused to 
provide support to regionally based user groups. The 
intention is to share common overhead costs or 
technical interests with regionally grouped users. A 
ROC will include facilities to support user operations 
integration functions and coordinate disparate user 
activities during flight preparation and execution. 
ROCs will interface with the POIC for support in 
scheduling and real-time replanning activities. ROCs 
may be affiliated with different DOCs or a number of 
independent UOFs within a regional operations 
structure. 

Stand alone or proprietary UOFs may be physically co- 
located a t  NASA or partner sites or at user-selected 
industrial, research or academic sites. Each may be 
affiliated with a DOC or ROC or may report directly to 
the POIC for integration of plans and requirements 
with those of other users. 
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Figure 1-6 Manned Base Operations Framework 
Real-Time Operations -- Systems And User Support 

Platform Support Center  (PSC): The SSSC and 
POIC functions are combined for platform operations in 
a PSC. It is likely that two will exist; one for the U.S. 
polar and co-orbiting platforms, and one in Europe for 
the ESA polar orbiting platform. 

Space Station Processing Facility (SSPF): The 
SSPF will house the prelaunch processing activity for 
all Space Station hardware to be transported to orbit 
via the STS. (Similar facilities will exist a t  other 
launch sites.) In the Mature Operations Phase, the 
logistics flight hardware will undergo prelaunch and 
postlanding processing ("turnaround"). The partners' 
flight hardware may be processed in this facility as 
well, with elemenbunique activity the responsibility of 
the providing partner, and integration activity led by 
NASA with partner participation. The SSPF will 
perform all interface and safety verification testing for 
the Rogram before delivering payloads and carriers to 
the transportation operations organization for STS or 
ELV integration. 

Payload integration will be performed in a modified 
"ship and shoot" mode. Users may build andlor 
integrate racks and experiments at "Science and 
Technology Centers" certified by the Program. These 
centers will be located at NASA field centers, partner 
facilities, or user facilities, and are likely to evolve 

from existing institutional payload development 
capabilities. As an optional service, launch sites will 
also have a capability to build up and/or integrate 
payloads for users. All payloads and orbi ta l  
replacement units (ORUs) will undergo final interface 
testing at  the launch site. 

Logistics Operations Center (LOC): Program-wide 
logistics support operations are centrally located and 
managed. Key aspects of LOC functions include 
management of logistics information and data bases, 
inventories (ground and onboard), configuration, 
transportation systems interface, packaging, handling 
and ground transportation. The LOC will support a 
line item population on the order of 300,000, including 
2,500 orbital replacement units (ORUs). A key feature 
of the LOC is its extensive use of automated test 
equipment for in-house maintenance and repair. 

Engineering Support Centers (ESCs): Located at 
the NASA and partners' hardware development 
centers and the launch site(s), these facilities will 
provide engineering and real time consultation support 
on an on-call basis. They also will perform sustaining 
engineering in the Development and early Mature 
Operations Phases. The SSOTF Framework calls for 
development of a transition plan which would 
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eventually centralize sustaining engineering for U.S. 
orbital elements. Sustaining engineering for ground 
support systems and information systems would 
remain distributed to the U.S. operations centers and 
the partners' sites. 

LE. ROLES AND RESPONSIBILITIES 

Figure 1-7 provides a summary overview of the entire 
flow from strategic through execution operations. As 
noted above, the Framework recommends a centralized 
planning and management function led by NASA with 
the participation of the international partners at all 
levels. The following operations roles are recom- 
mended to be assigned to the following field centers and 
international partners for the Mature Operations 
Phase: 

Program policy and integration functions a re  
performed a t  NASA Headquarters. The SSOTF 
assigned these functions to Headquarters for many 
reasons. These include the ability to provide a single 
interface for issues affecting the internat ional  
partners; the necessity to manage and integrate the 
operations of multiple operations centers; the need to 
establish close coordination at senior management 
levels between the Space Station, space transportation, 
communications and data services utilization and 
operations planning organizations; the need to 
integrate long term planning for operations with the 
budget development process; and  the  need to 

STRATEGIC U77LlZATlON AND 
OPERAnONS PLANNING I 

strengthen Program management. NASA leadership 
in these functions is predicated upon NASA's larger 
resource contribution to program development and 
operations, and on NASA's significantly greater 
experience in manned space flight operations. 

Integrated logistics and prelaunch/postlanding 
processing functions are located a t  Kennedy Space 
Center in the LOC and SSPF, respectively. This 
assignment takes  advantage of KSC's depth of 
experience in NASA manned programs (including 
prelaunch and postlanding processing, logistics and 
transportation services). It also offers the opportunity 
for synergistic benefits by coordinating with the 
logistics support  and  payload processing and  
integration activities already performed by the STS 
organization at KSC. This assignment includes the 
integration of space systems ORU maintenance 
requirements as  received from the various engineering 
support centers and their delivery to the SSSC for 
planning and execution. 

Manned base  sys tems  operat ions  and  
maintenance implementation responsibility i s  
assigned to the Johnson Space Center and its SSSC. 
This will allow the Program to efficiently utilize JSC's 
expertise as the lead manned space flight operations 
center. It also offers the opportunity for synergistic 
benefits by coordinating STS operations activities, 
facilities, crew support and training with the SSP's 
counterparts. 

I I I  INCREMENT CHANGE MANAGEMENT I l l  I 

INCREMENTEXECUTE PLANS 
AND DATA 

I 

I I frL 

I - 
I I 

OPERATIONS EXECUTION I 
I I 

Figure 1-7 Summary: Manned Base Operations Framework 
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Manned base u s e r  operations in t eg ra t ion  is 
delegated to the Marshall Space Flight Center and its 
POIC. This  includes the  integrat ion of user  
requirements for ground and onboard payload 
operations and servicing. MSFC is the development 
center for the U.S. laboratory module and will have 
developed the detailed "corporate knowledge" of this 
user-oriented element. MSFC also has  existing 
expertise through its role in the Spacelab Program and 
its associated Payload Operations Control Center. 
Finally, the SSOTF felt that  assignment of user 
operations integration activities to MSFC would 
establish a stronger "user-directed" activity than 
would be the case if i t  were co-located with system 
operations activities. 

U.S. pla t form o p e r a t i o n s  a re  assigned to the  
Goddard Space Flight Center and its PSC. GSFC's 
development role for the platforms, its expertise in past 
unmanned systems operations, its experience in  
supporting the platform science and application user 
community, opportunities for synergy with existing 
platform facilities, and the Task Force's conclusion 
that platform and manned base operations should be 
separately operated all led to this decision. 

ESA platform o p e r a t i o n s  a re  assigned to the 
European Space Agency and its PSC for the same 
reasons that the U.S. platforms are assigned to GSFC. 
In addition, i t  was noted that ESA plans to develop a 
European Data Relay Satellite (EDRS) and associated 
ground systems would undoubtedly require close 
cooperation between the ESA platform operator and 
the EDRS development organization. 

Engineering support  is initially distributed to ESCs 
staffed by the NASA field center and international 
partner organizations responsible for the development 
of the major Station elements (MSFC, JSC, GSFC, 
LeRC, KSC, ESA, Japan, Canada). It was judged that 
this  would facilitate a smooth t ransi t ion from 
development engineering to sustaining engineering as  
the various Station systems are assembled and mature 
into full operational status. Once the fully integrated 
Station is demonstrated to be operationally mature 
(systems are stable and reliable and their performance 
characteristics predictable), consideration will be given 
to centralizing the sustaining engineering function for 
U.S. orbiting elements at KSC. 
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The Space Station Program will be the keystone of 
NASA's space efforts for the next three decades. The 
Program will offer a dynamic resource base for 
conducting both manned and unmanned science in 
space, as  well as  providing an expanded capability to 
conduct "traditional" space science and applications. It 
will also support a variety of new space operations such 
as commercial research and pilot production activities 
utilizing the unique properties of the space environ- 
ment. Part laboratory, part observatory, part servicing 
and repair facility, the Space Station will greatly 
expand America's existing space capabilities. With a 
Program lifetime of up to 30 years, operating the Space 
Station will place new and challenging demands on 
NASA and the participating international partners. 

1I.A. SPACE STATION PROGRAM GOALS 

Given the size and importance of the Space Station to 
the civilian space program, i t  is not surprising that its 
mission goals are extensive. The SSOTF endeavored to 
construct i ts  operations framework to support the 
overall goals of the Program. The following goals were 
compiled by the SSOTF from published Program 
documentation, and fall within four broad categories: 
(1) encourage scientific and technological development 
and discovery in utilizing the space environment; ( 2 )  
leverage such discoveries into tangible, long-term 
naLiona1 economic benefit; (3) improve space operations 
by improving effectiveness and reducing costs; and (4) 
support the foreign policy goals of the United States by 
promoting international cooperation in the peaceful 
uses of outer space. These goals are summarized in 
Table II-1. 

II.A.l. Scientific Technological Development and 
Discovery 

The primary goal of the Space Station Program is to 
provide user-oriented capabilities which fulfill the 
NASA mandate for discovery, exploration, and  
utilization of the space environment. The Space 
Station's closest historical analogies for manned 
spaceflight are the Skylab and Spacelab programs, 
which were developed as  general purpose support 
facilities for science and technology development. The 
Space Station's platforms are analogous to previous 
unmanned scientific satellites and will be operated 
much the same as  past and present "free flyer" 
programs. In contrast with its predecessors, however, 
the Station Program embodies considerably broader 
objectives. The Station must serve a wider range of 
"customers" for a much longer period of time. 

A second aspect of this goal is to advance America's 
space technology base through development of new 
technologies utilizing the Station's hardware and 
software capabilities. In this fashion, the Space Station 
can provide facilities for the testing of advanced 
systems which are necessary for future projects such as  
a permanent manned presence on the moon o r  a 
manned mission to Mars. Like the user-support goal, 
this objective is quite broad in scope, covering all of the 
technological disciplines that are embodied in space 
systems. 

Table 11-1 Space Station Program Goals 
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'Another way of looking at this goal is to consider it from the productivity standpoint: to increase the amount of "return "per unit of cost. 

'These Program goals are often reinforcing. For example, development of advanced robotics capabilities not only maintains U . S .  
technological pre-eminence, but could also reduce the cost of space operations, and will likely provide a source of innovative concepts for 
earth-based industry. 

II.A.2. National Economic Return 

NASA's technology base has been, and continues to be, 
a valuable industrial asset to the nation's economy. 
While early NASA programs were not specifically 
designed to generate %pinoffsf' to industry a t  large, 
experience shows that NASA's development of new 
technical capabilities has  led to breakthrough 
technologies of interest to industry and accelerated 
technology development in many areas. These direct 
spinoffs to the aerospace and computer industries have 
enhanced their productivity and international competi- 
tiveness. 

A second aspect of this  goal i s  to support the  
development of commercial space initiatives. The 
public investment in the NASA program is analogous 
to earlier support by the government in the infra- 
structure of commerce. Waterways, railways, aviation 
and the interstate highway system are all examples of 
public sector investments which were undertaken to 
stimulate economic enterprise. Early investments in 
space transportation systems and satellite technology 
precipitated the commercial communications satellite 
industry; likewise, the presence of permanent  
laboratory facilities in space should serve as  a catalyst 
for innovative commercial research and development, 
and the commercial provision of space products and 
services. 

The third aspect of this goal is the stimulation of 
technologies of benefit to U.S. industry as a whole (as 
opposed to aerospace applications alone). As noted 
above, the space programs of the 1960s paced many of 
the advances in computer technology. The U.S. 
Congress has become especially interested in  the 
industrial benefits of investment in the Space Station, 
and has  specifically directed NASA to highlight 
advanced automation and robotics technologies. Other 
technologies of interest to Station operations include 
information systems, environmental control and moni- 
toring, solar power generation and storage, and waste 
management. 

II.A.3. Improved Effectiveness of Space 
Operations 

Space is a demanding environment, and these demands 
are reflected in the high cost of space hardware and 
operations. As a result, there has been a concerted 
effort in the U.S. space community to understand the 
factors which drive costs, and to reduce them wherever 
possible.' Numerous studies conducted by both NASA 
and the Department of Defense have cited under- 
estimation of operational factors as a major driver of 
costs. This is especially important for the Space 
Station Program, since its operations lifetime is 
projected to span three decades. 

The importance of operations costs forces NASA to 
approach design and operations from a life cycle cost 
perspective. Design must be linked to anticipated 
system and  user  requirements  i n  the  Mature  

Operations Phase so that proper tradeoffs can be made. 
(The least costly design may cost more to operate than 
i t  saves in development cost.) 

One specific method for reducing the costs of operations 
is to effectively use scarce resources on the manned 
base. Crew time will be one of the most expensive and 
scarce "resources"; power will be another. To make 
optimal use of crew time, operations should influence 
both the design process and the development of 
operations procedures and schedules. This suggests 
design decisions incorporating human factors 
engineering and performing trades between assigning 
tasks to automated systems, crew, or ground support 
personnel. It also suggests designs and operational 
techniques permitting non-critical control, monitoring, 
and maintenance tasks to be performed by automated 
means or by remotely controlled systems.2 In 
performing these analyses, the guiding principle 
should be "have men perform tasks which require 
man's presence." Other criteria which must  be 
considered are safety, the availability of technology, 
and costs. 

A second method is to develop common and easily 
maintained hardware and software whenever possible. 
Emphasis for space hardware, software, and data 
system interfaces should include such factors a s  
common standards, the development of common 
"orbital replacement units" (ORUS) across hardware 
elements, and the inclusion of fault isolation, self-test 
systems, accessibility and ease of handlingheplace- 
ment  in  systems design. Modularity, common 
interfaces, and "oversizing" (i.e., providing over- 
capacity) of such elements as data management system 
components are essential if systems are to be easily 
upgraded over time. The Program should also strive to 
develop common safety and payload integration 
requirements for Space Station, taking into account the 
STS so that users do not have to respond to varying 
requirements. Likewise, logistics and space operations 
.support to both programs should derive benefits from 
developing common standards, procedures, and 
equipment. 

A third method is to design and operate the manned 
base as  an "organic facility" which can evolve to meet 
changing user requirements and to take advantage of 
new capabilities as  they become available. To achieve 
this goal and allow for minimum intrusion in on-going 
activities when new capabilities are added, the initial 
systems should be designed for technology trans- 
parency (i.e., allowing for minimum disruption by 
making the addition of new technologies as simple as  
possible). Once again, this goal reinforces the goal of 
industrial spinoffs, a s  many of the anticipated 
advances in Space Station technology would be of 
interest to industry a t  large. 
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Figure 11-1 Space Station Program Elements 

which will "crawl" over the trusswork to perform these 
tasks. The robotic arm will be supplied by Canada; 
NASA will sponsor development of the mobile base. 
The MSC will also have a set of controls attached to its 
base which will allow astronauts to use i t  during EVA. 

The U.S. will supply a n  unpressurized servicing 
facility which will be attached to the truss. It will 
enable astronauts to berth, store, assemble, repair, 
refuel, refurbish and test free-flyers and attached 
payloads. The facility will contain an  in-bay manipu- 
lator system with effectors (hands) that is teleoperated 
from a control  tati ion.^ ~ 

The manned base will have a number of additional 
hardware elements which increase crew capability. 
Another robotics device known as the Flight Tele- 

Maneuvering Vehicle (OMV1.8 The FTS/ OMV will be 
able to grapple satellites and bring them to and from 
the manned base or Shuttle for servicing. The 
FTs/OMV will also be able to carry modular "orbital 

I robotics System (FTS) will attach to the Orbital 

'This facility is part of the Phase I1 configuration. 

replacement units" out to the unmanned platforms, 
and carry out on-site servicing of satellites without 
having to bring them back to the manned base. 

Unmanned platforms will support a broad range of 
scientific and technology development activities. 
NASA will provide platforms in polar orbit and the 
same 28.5 degree inclination orbit as  the manned base 
(co-orbiting); ESA will provide an additional platform 
in polar orbit.9 The platforms will be much larger than 
most present-day platforms, and will thus support 
more and larger experiments. Station platforms are 
designed for on-orbit changeout of payloads and 
servicing, as compared with current platforms which 
are ''thrown away1' when their payload mission is 
completed. 

The Space Station will utilize logistics carriers to 
transport pressurized cargo (e.g., life sciences experi- 
ments), unpressurized cargo (e.g., tools, new instru- 
ments, spare parts, etc.), propellants, and fluids. The 

I 'The first OMV will be Shuttle-based; eventually, a second OMV will be permanently based at the manned base. 

'Polar orbits are especially well suited to Earth observation missions, since they orbit the entire surface of theglobe. Sun-synchronous 
polar orbits allow the satellite to make its passage at the same local time daily on successive passes. A 28.5 degree inclination (the standard 
orbit from a due-east hunch  from Kennedy Space Center) is good for space observation missions, and for locating payloads that must be 
serviced or "harvested"by the manned base or STS .  The NASA eo-orbiting platform is now part of the Phase II eonfiguration. 
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II.A.4. International Cooperation 

The NASA space program has always been an effective 
mechanism for promoting U.S. foreign policy. 
Cooperative scientific endeavors provide tangible 
benefits to cooperation in both the short and long 
term.3 First, both NASA and its partners will benefit 
from the pooling of resources: users will have a facility 
with much greater capability than if each partner had 
developed separate facilities. Thus, the partners are 
expected to make substantial technological contribu- 
tions to the Program. 

Secondly, i t  is clear that NASA's partners will continue 
to expand their space capabilities. The partners will, 
sooner or later, replicate the functional capabilities 
which NASA has in both manned and unmanned space 
operations. This suggests t h a t  (1) the opportunities 
for cooperation will continue to proliferate; and (2) to 
maximize the potential for continued cooperation, 
NASA and its partners should develop policies, 
procedures, and protocols which a re  mutua l ly  
beneficial a s  well as being supportive of specific 
national goals. 

This process recognizes that U.S. and partner goals in 
the Program will not always coincide. (To the extent 
that NASA's partners develop their own technology 
base through the Program, they challenge the market 
position of U.S. industry.) Hence, both the develop- 
ment and operations aspects of the Program will 
require some compromise among these goals. 

1I.B. CHARACTERIZING SPACE STATION 
OPERATIONS 

Operations functions and the concepts for supporting 
them are derived from analysis of the Space Station's 
hardware elements and their intended uses. This 
section is a summary of the major aspects of the Space 
Station Program's hardware configuration, and 
provides a "snapshot" of the kinds of activity which will 
occur during operations. 

II.B.l. Space Station Configuration 

The SSOTF was given the reference configuration 
published by NASA's Critical Evaluation Task Force 

(CETF) in September 1986 as  its baseline. This 
configuration defined the Station's hardware elements, 
and the resource capabilities which they p r ~ v i d e . ~  

The major space-based elements of the Space Station 
Program are  the manned base and  unmanned 
platforms. (See Figure II-1.) The manned base will 
consist of four pressurized modules: two supplied by 
NASA (one for use as a laboratory and one for habita- 
tion); a second laboratory supplied by the European 
Space Agency (ESA); and third supplied by the 
National Space Development Agency of J a p a n  
(NASDAh5 The platforms will consist of a co-orbiting 
platform and a polar orbiting platform (COP and POP, 
respectively) supplied by the United States. ESA will 
also supply a polar orbiting platform which will 
operate independently of the U. S. platforms. 

On the manned base, the pressurized modules will 
provide the main living and working quarters for an 
international crew of eight. Four "Resource Nodes" 
will connect the modules, and provide additional 
working space. Current plans call for the manned 
base's control systems to be located in the nodes. While 
the modules will be contributed by different partners, 
they will share a complex network of "distributed 
systems'*: environmental control and life support 
(ECLS); guidance, navigation and control (GN&C); 
propulsion; power; data managemenk communications 
and tracking; structures and mechanisms; fluids; and 
thermal management. 

The modules and nodes will be attached to a large truss 
structure supplied by NASA. The truss will also 
support the photovoltaic and solar dynamic power 
systems for the manned base,6 an  unpressurized 
satellite servicing facility (see below), and provide a 
base for mounting payloads which do not require 
continual man-tending or an atmosphere. 

A Canadian-built Mobile Servicing Center (MSC) will 
allow astronauts inside the pressurized modules to 
manipulate exter-nally mounted (or "attached") 
payloads, to bring transportation vehicles in for "soft 
docking", and to perform routine inspection and 
maintenance of the outside of the manned base. The 
MSC has a large robotic arm mounted on a moving base 

3The SSOTF was directed to assume that the Space Station Program will include international partners in  both development and 
operations. It was further directed by the SSOTF Oversight Committee to assume that the U S .  will play the lead role, consistent with its 
dominant financial contribution to the program and its more extensive experience in  manned space systems. 

Importantly, there will likely be considerable '%ross-utilization"- U.S. researchers working in  foreign modules (a substantial portion of 
the resources of the foreign elements will be reseroed for U S .  users by international agreement), and foreign researchers using US. 
modules. Such resource sharing will impose significant integration and planning requirements on the Program. 

'The CETF also proposed an  assembly sequence for delivery by the Shuttle of  these elements to orbit. The SSOTF used this as the 
baseline for evaluating the transition phase of their operations concepts. The recent decision by NASA to propose a two-phased approach to 
Program development does not materially alter the operations environment for Station activities, but lengthens the time between 
development and final mature operations o f  the manned base and theplatforms. 

'The European Space Agency laboratory module is known as 'Columbus': Japan is supplying the Japanese Experiment Module (JEM) 
for use as a lab. The JEM will also include an exposed payload facility for mounting racks of  experiments, a robotic arm operated from 
inside the JEM, and a logistics module for storing equipment and payloads used in  the JEM. It is expected that as the manned base evolves 
over time, additional modules will be added to the four which are part of the baseline configuration. 

'Phase I plans call for initial deployment of  a 75kw photovoltaic array; solar dynamic power systems will be added in  the Phase I1 
configuration fora total system power of up to 150kw. 
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largest of these will be the pressurized logistics 
module, which will attach to a resource node on the 
manned base for shirtsleeve access by the crew. The 
logistics carriers will be ferried to and from the 
manned base and the platforms by the STS and, 
possibly by expendable launch vehicles. 

Integrated throughout all of the hardware elements is 
a Space Station Information System (SSIS) which uses 
existing and planned NASA, partner, and user- 
supplied space and ground communications systems. 
The manned base will have an  internal communi- 
cations system which is tied to the ground through the 
NASA Tracking and Data Relay Satellite System 
(TDRSS). Likewise, U.S. platforms will use the TDRSS 
for the relay of data to and from the Platform Support 
Center. A Data Interface Facility at the TDRSS 
ground terminal in  New Mexico will serve as a 
"communications node" for distributing user data  
coming down from the Station (via TDRSS) to users at 
geographically dispersed locations. The NASA 

Communications Network (NASCOM) supports the 
transfer of real-time operations data among all of the 
ground control centers. The Program Support Commu- 
nications Network (PSCN) will tie together all of the 
"off-line" data bases and administrative communi- 
cations required to keep the Station functioning 
efficiently (including the Technical Management and 
Information System - '""MIS"). 

This Space Station Program infrastructure will have a 
number of uses over the lifetime of the Program. These 
include: 

0 A microgravity laboratory to conduct experiments 
and technology development activities in the fields 
of life and materials sciences: 

0 An observatorv to conduct Earth observations 
(climate, earth resources, geodesy, oceanography 
and geology); and for planetary, solar and deep 
space astronomy and physics; 

I KEY F E A ' M E S  OF THE SYJ ARCHllEClVRE 

The Space Station Infomation Sptem (SSrS) will be an cnd- to-end data and i n h a t i o n  system for the Space Station Pmgram and its 
u ~ l z  The sslf contains a cdlectim of night and gmund elements that ate provided hy NASA. the intemationrl pama and usen 
of the Space Station. As &fined in the SSIS Architecture Definition Document, the MK supparts ' the functions of prelaunch 
checkout, mission I M M ~ ~ M ~ ,  scheduling and control, softwarr development, and the acquisition, transmission, mording, 
pmcwhg, accounting, storage, and distribution of data (including audio and vi&o) produced by the Space Station Pmgram, its 
usen, and intetfacing space and g m n d  elements 

F n n ,  this functional &finition it is cvidcnt the SWS is brosdcr than just those systems supporting night critical activities. As 
interpretedby the Task M e ,  the SSlS includes ml-time n e w  supporting night activities and non teal-time networks supporting 
-ram management, Pmgram dcvclopmcnt and f l M t  and ground operations activities. The SSlS also provides interfaces to 
separate networks which may be suppliedby the international pertnen or Space Station users. 

The ml-time networks includc onboatd data and communications capabilities (both spacecraft systems and payloads), ground 
control center systems, and the communications links betman night and ground elements 7'hese links am provided by NASA's 
Tracking and Data Rday Satellite System for spacsground communications and the opcntiocul NASA Communications 
Ilkiwork(IIusc0M)forgrounddata transport. T h e G o d d . r d S p s c r F l @ h t C ~ ~ ~ a n d c o n t n d s t h e  7DRSSandNAXOMand 
pmvides infonnrtion system services in mponse to requests genuatedby the S S X  for the manned base and its usen, the PX for the 
platrwmJ and its usen, and the Shuttle Mission Control Center (Mco for the Space Tramport.tion System, the O W ,  and their u~clx 
Thc manned base and pfatronm will requite the equivalent of one fvll-time TDRS link each to support system and payhad operations 
Using these capabilities, the MK can support ml-time operational communications for data, voice. and v i&o at transmission rates af 
up to 3W mbpr The SSlS also suppotis the concept of tpkscience for support to users. In this mo& of operation, SSlS services am 
transparent to the user permitthg a d i m  mal-time communications path khmcn the user's facility and the user's payload onboard 
either the manned base or the pfatfionm 

Non -1-time SSlS elements include the Technical Management Inhnat ion Systun N K )  and the Softwam support Environment 
(SF). TMlS n an integrated, i n h a t i o n  system at each of the NASA Centus the partncr sites, and the prime contracton mponsible 
for building Pmgram elements. The SSE n a network of distributed Soflwam pmduction Facilities Thc SSE is responsible for 
cstahlishing and maintaining standard t d s ,  rules. procedum. and software development hadware for use in developing, 
maintaining, and upgrading sohate  products. Communications setvices supporting these dements are provided by NASA's 
-ram Support Communications Ne- (PXN), an administrative network managedby the Marshall Space Flight Center. 

All of the SJIS elements will have the capability to protect the h a d i n g  and transmission of proprietary or sensitive data. However, 
the SSIS is not k i n g  W g n e d  to comply with Deparfment of &feme computer or communications security requimnts.  

The SSIS n a complex, ddul infommtion system. Given the rwNnkr of intarfKcs (the MK ADD has over 50 grwnd locations 
identified), the diffrnnt types of intarcices (e.0.. data, uoice, vidwj, and the diffwent functional uses of the communications links 

~ (e.g., from command and control to routine pagram Man-, thue k no *$le method of Nutrating the network. Figum 11-2 
and 11-3 am top-level charts illustrating the mannad has and pkttkum 0p.ntiOnS i-. The MK is used to p v i &  the 
communications conncaivity among dl of the sites shan, in these rrour#. Re8&fs int.rrctrd in .dditiond &tails should consult 
kctionff.1. of this- theSSISADD(ISCOocument30225), andthesp.cCopCntiomandSupportSystemspanclmport. 

It should be noted that the T.rk Forcc SSK arrhitectum diffbs iirOm the wrrently baselined WS ADD in terms of functional 
capabilities and locations fku variow ground based centers (See kction W.1.) ntese diftrnKcs will be rcfdyhd as the definition of 
the SSlS is refined. It should also k noted that SSIS dements will be provided by diffemnt oqanizations both within and external to 
NASA. AWit imlly, not all of the capabilities q u i d  by SSK am Micated to Space Station activities (e.g., TDRSS and NASCOM 
support all near-earth orbiting NASA spacecraft). These facton pose complex management and integration pmblems for the 
Pmpram. To assist in mdving t h e  problems, the Task FoKe recognized the ntcd to have a single organization mponsible for 
definition and contrd of SSlS arrhitectun? requimments 
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An assembly facility for the assembly of large space 
structures or spacecraft, or integration with orbital 
transfer systems; 

A servicing facility where spacecraft and payloads 
may be resupplied, maintained, upgraded or 
repaired; 

A transportation node for deployment of spacecraft 
into different operational orbits us ing  both 
throwaway and reusable orbital transfer systems; 

A manufac tur ing  testbed for "scale-up" of 
equipment and processes for the on-orbit production 
of products which cannot be made on Earth; and 

A storage depot for experiments, equipment, 
consumables, and spare parts. 

II.B.2. Operations Activities 

A typical day's activity for the manned base will be 
analogous to the operation of a multifunctional 
research and development complex on Earth. The 
major difference, of course, will be its location (in space 
and physically separated from its support facilities) 
and the unique requirements it places on those who 

maintain and use it. Typical operations activities for 
the manned base and unmanned platforms are depicted 
in Figures II-2 and II-3. These include: operations and 
utilization planning (determining who uses which 
resources and for what purposes, and planning for long 
term systems evolution); logistics operations support 
(the prelaunch activities associated with preparing the 
crew, consumables, and user instruments for launch to 
either the manned base or a platform and postlanding 
activities upon return); space operations (activities 
which transpire in orbit); and space operations support 
(ground-based activities which support or control 
manned base and platform on-orbit operations). 

Utilization and  Operations Planning 

Before the "real-time" operations and support functions 
occur, there must be an operations and utilization 
planning process for determining policies and 
procedures for allocation of resources, selection of 
users, and systems evolution. NASA and its partners 
will meet routinely to assess whether the Program is 
meeting its broad goals and objectives, and to make 
long term plans with regard to utilization of the 
Station and potential addition of new capabilities. 
Users and Program officials will meet regularly to 
develop manifests (a schedule of when user payloads 
will be launched or returned from one of the orbiting 
spacecraft). Manifesting procedures will include both a 
"standard" cycle and a so-called "quick is beautiful" 

I 

Figure 11-2 Manned Base Operations Infrastructure 
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Figure 11-3 Platform Operations Infrastructure 

cycle. The standard cycle will cover the allocation of 
payload resources, proposal and selection of payloads, 
performance of engineering analyses, assignment of 
the payload to a particular Station element and flight 
"increment",1o and development of successively more 
detailed timelines for managing the payloads on orbit. 
It is anticipated that  a certain percentage of the 
Program's capabilities will be reserved for so-called 
"quick is beautiful" payloads. These are payloads 
which need expeditious launch to respond to a unique 
research opportunity (e.g., the  appearance of a 
supernova), or to allow researchers to operate payloads 
which require a minimum of time to develop from the 
design phase to flight with a minimum of resources, 
and  hence can be accommodated l a t e  i n  t h e  
manifesting process. 

The user community screens candidate payloads and 
makes the final selection of specific payloads to be 
placed on the Station manifest. As researchers in the 
US. and abroad develop and build instruments and 
payloads, they will be supported by Program 

documentation and personnel to ensure their payloads 
comply with Program requirements. This support is 
provided by the Program at the user's location, the 
launch sites, and a t  geographically dispersed Science 
and Technology Centers." The Science and Technol- 
ogy Centers will conduct payload to rack integration, 
and perform functional operations verification of the 
payloads. Staff from the Office of Safety, Reliability, 
Maintainability & Quality Assurance will conduct 
regular independent reviews to ensure that safety and 
quality standards are met. 

Logistics Operations Support 

For US. launches, integration of flight hardware 
resupply and maintenance activities will be conducted 
by a single Logistics Operations Center (LOC) located 
at the launch site. Payload racks and payload interface 
adapters (PIAs--for external payloads) which have 
been integrated a t  Science and Technology Centers, 
"stand-alone" payloads, and logistics material will be 

''A Space Station increment is defined as the length of time which transpires between STS visits. This term applies to both the manned 
base and the platforms (althoughplatform increments can be much longer thnn those for the manned base). 

"The Science and Technology Centers may be located at N A S A ,  partner, or user sites. These Centers are certified by the Program as 
complying with Program and STS safety, interface, andoperations requirements. 
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delivered to a Space Station Processing Facility (SSPF) 
for final checkout and integration into the STS or 
expendable boosters. Reusable equipment, such as  
payload equipment racks, will be refurbished and 
maintained between flights. Similar launch support 
activities may also occur at the partners' launch sites, 
coordinated by the LOC. 

The Space Station Program will maintain continuous 
interaction with the Shuttle program (and possibly 
other space transportation systems). The Shuttle is 
integral to Station deployment and operations; i t  is the 
gateway through which system and user hardware, 
Station logistics, and crew must pass.12 Hence, to the 
maximum extent feasible, the schedules and proce- 
dures for the two programs must be closely aligned to 
avoid duplication of effort and to optimize the efficiency 
of the entire space infra~tructure. '~ 

Space Operations 

The "productive activity'' will take place in orbit. An 
international team of astronauts will monitor and 

report on approximately 100 major experiments in the 
manned base's labs, resource nodes and attached to its 
truss. Some may participate in human biomedical and 
physiological experiments involving blood and tissue 
samples andor special exercises or motions. Others 
will tend laboratory animals and plants. Payload 
Scientists sponsored by commercial firms may engage 
in highly proprietary research in fields such as genetic 
engineering or advanced semiconductor deposition 
techniques. Scientists may conduct live broadcasts of 
space research, working in real-time with ground- 
based researchers, or explain their activities in any one 
of several languages to students on the ground. Some 
of the experiments onboard the manned base will be 
proprietary,  requi r ing  some form of physical 
separation of experiments, data and communications 
channels, and provision of dedicated crew support. 

User activities outside the manned base will utilize 
both telerobotic and astronaut extra-vehicular activity 
for payload servicing, changeout, or the assembly of 
large structures and spacecraft. Often the activity will 
require a combination of both intra and extra-vehicular 
activities (IVA and EVA). 

SPACE STAT" AUlDMATlON 

Automation of Space Station systems both on the ground and onboard, and the use of robotic hamhvarc to dicvc  crcm of tedious 
a d o r  dangerous tasks, should be a central aspect of the Space Station design studies. Decisions must be made as soon as pasi&le on 
which systems are to be automated on the initial Station, on which robotic techdogits an? mquind ea*, and on the hodrs and 
scars which must k added to the initial Station design to allow the addition of further automation and *tics (ABR) during 
evolutionary phases of the Program. In omlcr to facilitate such decisions, the Phase OD dcsign efforts must include studies of A8R 
systems from an operational and life cyde cost basis. At the very least, the initial Station must provide the systems w i n d  to acquim 
the -knowledge base' necessary to build automation capability as the Station evolves 

In making these statements, the Task Force concurs with the conclusions of the Advanced Technology Advisory Committee (ATAC), 
which completed its report of automation and robotics applications on the Space Station in April 1985. Thwc conclusions wem: 

Automation and robotics should be a significant dement of the Space Station Program. 

0 

The initial Space Station should be desiined to accommodate edut ion a n d g m i h  in automation and robotics 
The initial Space Station should utilize significant elements of automation and robotics technology. 
Criteria for the incorporation of A6R technology should be dcveloped and promulgated. 
Verification of the performance of automated equipment should be stressed, including termtrial and space demonstrations to 
validate technology Tor Space Station use. 
Maximum use should be made of technology develoM for industry and Government. 
The techniques of automation shuuld be used to enhance NASA's management capability. 
N A S A  should provide the measurn andassessments to verify the indusion of automation and robotics in the Space Station. 
The initial Space Station should utilize as much automation and robotics technology as time and resources putnit 
An evolutionary station should achieve, in stages, a very high level of advanced automation. 
An aggressive program of long-range techndogy advancement should be pumed, recognizing amas in which NASA must lead, 
provide leverage for, or exploit developments 
A vigorous program of techdogy transfer to US. industries and m a r c h  and development communities should be pumed. 
Satellites and their payloads accessible from the Space Station should be designed, as far as possible, to k sewiced and repaired 
by robots. 

While acknowledging the great potential of ABR in the Space Station Program, the Task Force cautions that insfeased Station 
automation should he treated not as an end in itself, but only as a meam to relieve the onboard crew of tedious. repetitive or 
dangerous tasks andlor as a means of decreasing Station operating costs. 

"The SSOTF assumed that the NASA Space Transportation System f S T S )  will serve as the primary transportation system in support 
of the Station. The Shuttle and Station systems were assumed to be intimately interconnected, with substantial synergy in operations. 
However, the SSOTF w a s  instructed not to preclude the use of other transportation vehicles (e.g., expendable Launchers), and to evaluate 
whether or how such systems would improve the operational efficiency of the Station. I t  was also assumed that other manned space uehicles 
could be used in conjunction with the Station as long as those vehicles were made to be compatible with Station interfaces andprocedures. 

'Vn a traditional N A S A  mission (e.g., launch of an interplanetary spacecraft), the technical interface needs to be defined only once, the 
payload needs only one manifest, and once the spacecraft is deployed, there is little, i f  any, continuing interaction. STSIStation interfaces 
are considered as a special topic in Section N.E. 
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1I.C. CHARACTERIZING THE USER 
COMMUNITY 

Space Station operations will be heavily influenced by 
the user community. Hence, i t  is necessary to charac- 
terize the utilization parameters for Station services in 
order to understand how Station operations should be 
structured. (See Table II-2.) 

II.C.l. Demographic Categorization of Users 

Traditionally, NASA customers have been grouped by 
sponsor. In this manner users can be easily distin- 
guished in terms of their broad goals, means of support, 
and overall priority for access to NASA facilities or 
services. Dividing the Space Station user community 
along such demographic lines results in the following 
general groupings: 

NASA Researchers 

This group encompasses the traditional NASA space 
research community sponsored by the various internal 
NASA program offices (Office of Space Science and 
Applications, Office of Aeronautics and  Space 
Technology). Research activities are conducted under 
NASA auspices and paid for through the NASA 
budgetary process. 

NOAA 

The National Oceanographic and  Atmospheric 
Administration has worked very closely with NASA in 
the areas of meteorology and earth observations. Until 
recently, NASA has traditionally been the developer or 
procurement agent for NOAA's weather and earth 
resources satellites, which are turned over to NOAA 
once they have been launched and completed on-orbit 
checkout. Operations are funded through the Depart- 
ment of Commerce. 

AcademicIScience Users 

This group consists of users sponsored by academic or 
other non-profit research institutions (or individuals). 
Historically, there have been few independent aca- 
demic users. Most have operated under NASA support. 
However, the potential for greater independent 
academic involvement in space will exist once the 
Space Station enters its Mature Operations Phase. 

Department of Defense 

DOD utilization of the Station could have significant 
operational impacts which need to be clearly defined 
and anticipated. The most significant issue to be 
resolved is the potential requirement for highly secure 
DOD operations, and the impact of this requirement on 

I DEMOGRAPHK SPACE I DISCIPLINE SPACE STATION USER GROUPS 

Table 11-2 Characterizing The User Community 
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In addition to performing user activities, the crew of 
the manned base will have responsibilities for the 
operation, maintenance, repair and upgrade of many 
core systems. This would include: examination of the 
external structure using the MSC and the closed circuit 
television (CCTV) system; command and control of 
unmanned free-flyers in the manned base's command 
and control zone (within 20 nm); routine maintenance 
on internal systems such as power, ECLS, da ta  
management and communications; and operation of 
the manned base's attitude control and guidance 
systems. EVA activities will include repair and main- 
tenance. of external components, support for Shuttle 
logistics resupply, and servicing and repair of external 
payloads, the co-orbiting platform and other spacecraft. 

The crew of eight astronauts will normally be split into 
two teams working alternating twelve-hour shifts. 
(Each shift will include nine hours of work and three 
hours of on-call time.) Normal work will be scheduled 
for six days per week. The crew rotation cycle is likely 
to be variable dependent upon tasks to be performed 
during a given increment and STS support constraints, 
but it is expected that half the crew will be changed out 
with each Shuttle visit. Crews will include career 
astronauts (employed by the SSP) as well as non-career 
astronauts supplied by users. Crew skills will be based 
on Station requirements and are likely to differ from 
STS skills, since some pilot skills will not be required 
for the Station. 

The crew will conduct activities both inside (IVA) and 
outside (EVA) of the manned base. Career astronauts 
will perform all of t h e  manned base systems 
operations, all EVA operations, and will support users. 
Non-career astronauts will be flown when unique 
payloads require them. However, non-career astro- 
nauts will also be required to support other users, since 
crew time will be a scarce resource and there will be 
many payloads requiring support. 

Space Operations Support 

Space operations support facilities will support 
onboard crew and manned base systems by performing 
those functions which can most effectively be conducted 
on the ground. In effect, while logistics support covers 
the transportation of all physical material to and from 
orbit, space operations support covers the preparation 
and *'transport" of system and user commands and data 
to and from the Station using data relay ~atel l i tes . '~  

A Space Station Support Center (SSSC) will monitor 
the manned base's systems status, and relay commands 
to support the operations and ensure that  safety 
requirements are  met. Expert systems and other 
advanced computer technologies will be developed to 
support efficient Station operations. These systems 
will proliferate as the Station evolves, reflecting both 
continued advances in the capabilities of such systems, 
and greater understanding of the performance of 

manned base systems (which will resul t  in  the 
expansion of automated support to routine crew 
operations and support of time- critical events). 

A Payload Operations Integration Center (POIC) will 
support the activities of the user community in  
integrating payload operations into the manned base. 
Users will work with Program personnel whose 
function is to guide the user through the detailed 
process of developing compatible payloads according to 
Program specifications. Experiment and payload 
development will occur a t  a variety of user facilities 
throughout the world, but payload operations for the 
manned base will be coordinated by the POIC. 

Users will have a great deal of flexibility in organizing 
for their own operations. They may work out of their 
existing facilities, or may group together on a regional 
or disciplinary basis to share facilities and resources. 
Those users wishing to conduct proprietary operations 
will have the ability to encrypt their data, subject to 
minimal Program safety oversight. Many users will 
operate in a "telescience" mode, directly interacting 
with their experiments using the Program's RF links 
and networking capabilities. 

A Platform Support Center (PSC) will combine the 
system and user support functions for the unmanned 
platforms. The PSC will have authority for all 
command and control functions for the platforms, 
except when they are in proximity to the manned base 
or the STS. The PSC contains two functional 
operations centers. These are the Platform Payload 
Operations Center (PPOC) and the Platform Transfer 
Operations Center (PTOC). The PPOC performs both 
systems control and user coordination functions (ana- 
logous to the SSSC and the POIC roles). The PTOC is a 
unique function associated with preparing and 
conducting servicing operations on the platforms. The 
pericd of time during which the platform is taken "out 
of service" for these operations is called Transfer 
Operations. 

A number of Engineering Support Centers (ESCs) will 
support the SSSC and PSC. These will initially be 
synonymous with the program's hardware develop- 
ment centers in the US.  and abroad. The ESCs will be 
the repository of information on the technical charac- 
teristics of the flight hardware. The ESCs will support 
anomaly resolution and provide operations analyses 
related to their areas of expertise. 

The Program will also coordinate and manage 
simulation and training facilities for the manned base 
crew, ground-based support personnel and Station 
users. These facilities will provide the "off-line" 
education in Station and selected payload systems 
which must be learned prior to actual space operations. 

"The manned base will be linked to the ground through the Tracking and Data Relay Satellite System (TDRSS). The US. platforms 
will also be linked to the ground v i a  the TDRSS; European (and possibly Japanese platforms at a later date) may be linked through 
European or Japanese data relay satellites. 
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non--classified users. At present, the DOD has not 
defined any operational uses for the Station, but has 
stated its interest in using the Station to support 
proprietary research activities. 

The SSOTF assumed tha t  the Space Station i s  a 
civilian program, in which all operations will be 
consistent with the NASA charter  and existing 
international agreements to which the United States is 
a party. No unique military requirements were 
considered in selecting alternatives to the framework. 
DOD was  t rea ted  a s  a po ten t i a l  u se r  whose 
requirements were equivalent to those of any other 
proprietary user. 

Commercial Users 

This group is composed of private firms which plan to 
conduct research and development, and/or perform 
pilot production activities taking advantage of the 
characteristics of the space environment. These users 
are much more sensitive to scheduling and proprietary 
operations considerations, since they must meet 
financial and competitive business goals of the 
marketplace. In comparison to the traditional space 
research community, many of these users have a low 
level of space experience, and require support in 
formulating their space activities and meeting NASA 
procedural requirements. 

The  SSOTF did not  address  pr iva t iza t ion  o r  
commercial provision of Station operations services 
explicitly, bu t  did not preclude pr ivate  sector 
participation in the operations framework. In the 
framework developed by the SSOTF, i t  is assumed that 
all Station elements are operated by the partners with 
NASA in a lead role, but the framework does not 
preclude the option to transition some activities to the 
private sector. 

International Users 

ESA, Japan and Canada plan to sponsor users from 
their own space agencies, other government facilities, 
private industry, and academia. These users generally 
share the resource requirements identified for the 
corresponding category of US.  users. However, they 
pose additional operational demands based on policy 
issues (e.g., technology transfer, different national 
legal codes), and require additional logistical interfaces 
to accommodate their needs. 

Users may also come from nations which are not Space 
Station partners. However, these users will have to be 
sponsored by one of the Space Station partners, and 
their resource requirements will be drawn from the 
sponsor's allotment. 

Other U.S. Government Agencies 

In addition to NOAA and the DOD, a number of other 
government agencies are expected to become users of 
the Station in the future. The area of greatest early 
interest lies in earth observing missions. Landsat data 

has 'already been extensively utilized by the Depart- 
ment of Agriculture, and other uses in the fields of 
material and life sciences and technology development 
are expected to be pursued by various government 
agencies. 

II.C.2. Disciplinary Categorization of Users 

Users must also be categorized by discipline in order to 
evaluate technical requirements. (See again Table II- 
2.) Classifying users in  this manner provides the 
following breakdown. 

Materials Science 

Materials science is one of the most promising fields 
planned for the Space Station's facilities, and includes 
users from all the demographic categories except 
NOAA. The field encompasses research and pilot 
production activities, including: (1) biological, organic 
and pharmaceutical substances; (2) inorganic crystals; 
(3) advanced glasses and ceramics; (4) metals and 
alloys; (5) combustion technologies; and (6) polymer 
chemistry. 

Microgravity science users often have significant 
power requirements and need access to a high-quality 
microgravity environment, but are insensitive to other 
operational characteristics such as  pointing orien- 
tation. Most of these activities can be conducted best 
through the use of an orbiting laboratory facility with 
man in-the-loop. 

Life Sciences 

The study of microgravity effects on living organisms 
(including man) is a second area of growing interest. 
This  in te res t  i s  focused i n  t h r e e  direct ions:  
understanding subtle physiological processes which are 
masked by gravity; research into phenomena such as  
Space Adaptation Syndrome and osteoporosis, which 
provides insight into maladies present on Earth; and 
research into the long term effects of weightlessness (a 
prerequisite to long duration manned flights). Such 
activities are currently of primary interest to NASA, 
the  par tner  governments, and  to the academic 
community. DOD and private sector interest may grow 
as  the capabilities of the manned base become more 
apparent. Such activities typically require a high level 
of manned interaction in a laboratory environment. It 
is anticipated that  such life science research will 
receive a high priority during the early days of the 
Program to support the extension of crew stay time on- 
orbit up to 180 days and beyond for Station missions, 
and in preparation for supporting manned lunar and 
planetary exploration. 

Servicing and Assembly 

All user communities have expressed interest i n  
satellite and attached payload servicing and assembly 
capabilities which would extend satellite or other 
payload lifetimes, reduce mission costs, or allow the on- 
orbit assembly of structures too large to be deployed in 
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a single launch. Since the experience level for such 
activities is still quite rudimentary, i t  is expected that 
government users will pace the development of this 
activity. These activities call for provision of a man- 
supported facility which can act as  a base for on-orbit 
operations and infrastructure support. 

Technology Development 

Technology development is a broad category that cuts 
across many disciplines and includes the development 
and demonstration of advanced space technologies such 
as robotics systems and solar dynamic power systems. 
Successful missions raise the "technology baseline'' for 
new programs. For example, experiments with more 
powerful, compact batteries pave the way for their 
incorporation into new, more capable (or less costly) 
spacecraft. The majority of missions in this area would 
be conducted by NASA, the partners' space agencies, 
and the DOD. Technology development missions would 
utilize the full range of manned and unmanned Station 
assets. 

Ear th  Observations 

The field of earth observations consists of activities 
related to the study of the structure and resources of 
the earth and its environment. Activities in this 
category demand high pointing accuracy and low- 
disturbance, and are best performed on unmanned 
platforms (usually in polar orbits). All of the demo- 
graphic user groups are represented here. 

Astronomy, Astrophysics & Planetary Physics 

The Space Station will support space observational 
sciences, including astronomy and astrophysics, and 
planetary physics and exploration. The use of man for 
experiment support, while often useful, is not usually 
critical (although some planetary physics experiments 
require manned support). Most of the users in this 
category will come from NASA and the partners' space 
agencies, and the academic community, and will 
conduct most of their  activities using attached 
payloads or unmanned platforms. 

Commercial Production 

Private firms may also engage in pilot production of 
materials in space. This industrial activity may 
generate much greater resource demands and will 
require a higher quality microgravity environment 
than smaller-scale research and development experi- 
ments. As a result, commercial production will usually 
require a dedicated platform catering to the specific 
needs of the commercial user. At present, i t  is not 
evident whether the best approach is to utilize 
unmanned or man-tended platforms. 

Communications 

The Station will also serve as a base for advanced 
telecommunications and data transmission projects. 
Outside of technology development missions, the Space 
Station is not expected to play a primary role in space 
communications activity. 

II.C.3. User Requirements 

Technical requirements of Space Station users have 
been addressed in a number of previous studies, which 
have been instrumental in the definition of the current 
Station configuration and are summarized in the Space 
Station Mission Requirements Data Base. Based on 
these studies, the Station's capabilities can be defined 
in terms of specific resources which support user 
requirements. These capabilities are identified in 
Table 11-3. Table II-4 lists those resources that have 
been identified as  drivers from previous customer 
accommodation analyses, presented in order of priority 
to each user group. In  this  way, key Sta t ion  
capabilities can be identified based on the commonality 
of the requirements across user groups. 

Procedural requirements reflect the preference of the 
user to maintain space operations under conditions 
similar to those used on Earth. Given the demographic 
diversity of users, it will not be possible to accomplish 
this goal completely, but i t  must be kept in mind in 
developing the user integration process (i.e., the 
processes and procedures that the user and the Station 
Program must implement to carry the payload through 
completion on the Station complex). 

Although different procedural requirements will be 
more important to some groups than to others, a 
number of common requirements can be identified 

User control of payload selection and resource 
allocation; 

0 A single point of contact within the Space Station 
program to which the user can turn for guidance in 
deal ing with the various interfaces a t  each 
organizational level of the Program; 

0 Simple, standardized interface and integration 
procedures; 

0 Concise, accurate, and current documentation and 
documentation requirements, and easy access to 
information; 

Options ranging from nearly complete autonomy of 
user payload operation to complete user reliance on 
Station services; 

0 Clearly defined, consis tent  and  reasonable 
standards in  hardware, software, safety and 
services; 

0 Strict adherence to schedules and timelines, 
wherever possible; 

0 Flexibility in access to facilities in supporting user 
"windows of opportunity"; and 

0 User representation in decisions affecting the 
operation and viability of his payload. 

While the above requirements are important to all 
users, some user groups will genera te  unique 
requirements. The most important of these are: 
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0 Availability of rapid-response payload accommoda- 
tion procedures ("quick is beautiful"): Some users, 
such as  commercial firms wishing to take advan- 
tage of a proprietary opportunity, or government 
researchers pursuing an  unexpected or unique 
scientific window of opportunity, will desire rapid 
access to Station facilities. 

0 Proprietary operations support: Commercial firms 
and the DOD will require unique operational 
procedures for the protection of proprietary 
activities. Proprietary requirements will affect 
crew operations, ground and onboard handling of 
user and Station communications and data manage- 
ment, and the prelaunchlpostlanding processing 
approach to the payload. 

0 Late pad access, early return capability, and rapid 
post-landing access: Many experiments, notably 
those in life sciences, will require "last-minute" 

access to payloads on the launch pad. Likewise, 
many experimenters may wish to quickly return 
experiment samples which have behaved i n  
unanticipated ways for earth-based analysis. 
Finally, many payloads (again, life sciences are a 
notable example) may require early deintegration 
from the STS upon return from space. 

The SSOTF had to incorporate such specialized 
procedural requirements into the design for the 
operations framework, along with the more traditional 
technical user requirements. Together with the 
definition of the key user groups and their broad 
facilities requirements, these technical and procedural 
requirements form the baseline for defining a n  
operations framework. 
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Figure 111-1 Operations Functions 

tiations or evolution planning will be "requirement- 
driven" and occur on a less frequent basis. These 
functions apply to the broad conduct of both user and 
SSP operations, and hence serve as the strategic frame 
within which all activities occur. Operations control 
functions also include the activities which monitor the 
overall resources for the Program. Budgets must be 
established for specific activities, and Program expen- 
ditures must be monitored and controlled in order to 
ensure that funding achieves desired objectives in an 
efficient manner. 

User Operations 

User Operations are broken into four subcategories: 
Resource Allocation; User Selection; Payload Develop 
ment and Integration; and Payload Operations. These 
categories have a temporal relationship for a n  
individual user: from the announcement of a flight 
opportunity to the performance of an  experiment. 
From the Program perspective, all of the functions will 
be performed concurrently, as multiple users "work 
their way through the system." 

Resource Allocation: Resource allocation includes all 
of the tasks for determining how the Station's available 
resources will be distributed among different user 
groups. Allocations will be made among the partners 
a t  a "national" level by MOUs, and are thus a function 
of the Program. However, the subsequent distribution 
of the partner resource shares to differing user groups 
will be a function conducted by the users. The SSOTF 
judged that  the users were in the best position to 
evaluate the merit of which activities should be 
performed. 

User Selection: The user selection process consists of 
all of the user tasks performed by the sponsoring 
organizations for deciding what payloads should be 
flown on the Station. User selection usually involves 
some form of peer review process. The Program then 
accepts those experiments that  are consistent with 
ongoing and proposed activities by conducting engi- 
neering analyses which verify that a payload meets 
system and user safety requirements, and will not 
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111. SPACE STATION OPERATIONS 

This chapter presents the Recommended Framework 
for Space Station operations. The core of the Task 
Force effort, the Framework lays out the management 
and organizational approach which the Task Force 
believes best meets the Program objectives outlined in 
Chapter II. Section III.A provides a brief synopsis of 
the operations functions which must be performed to 
meet Program objectives, and presents the operations 
evaluation criteria which the Task Force used to select 
among various framework options to perform the 
functions. The introduction section (III.B.l) presents 
the management approach for the Framework and 
synopsizes major themes; the following subsections 
provide the details of the Framework for the manned 
base and the unmanned platforms respectively.' 
Section II1.C develops the organizational structure 
(including assignment of roles and responsibilities) 
which the SSOTF recommends for implementing the 
Recommended Framework. Section III.D summarizes 
a User Integration Scenario which the Task Force 
performed as a "sanity check'' on the Framework to 
insure that i t  adequately met users' needs, and to 
illustrate the functioning of the Framework in real 
life.2 

1II.A. OPERATIONS FUNCTIONS 

An operations function is a task or set of tasks required 
to sustain space  operation^.^ In the broadest of 
definitions, any activity associated with operations can 
be considered an operations function (for example, 
Congressional approval of the NASA operations 
budget). The Task Force, however, defined operations 
functions in a more restrictive sense: those activities 
performed by the SSP and users which (1) keep the 
Station elements (both ground and space-based) in 
working condition; and (2) support  productive 
utilization of Program assets. 

The Task Force consensus was that the Space Station 
Program did not involve a n y ,  completely new 
operations functions other than regularly scheduled 
resupply and changeout of user payloads. While Space 
Station is complex (both in "quantitative" terms 
relating to its size, and "qualitative" terms relating to 
its multiple uses), previous NASA missions have 
already mapped out similar operations  function^.^ 
What is different is how NASA and its partners must 
organize to perform those functions, and the greater 
degree of flexibility which the operations framework 
must incorporate to meet its diverse and changing day- 
to-day tasks. Likewise, the Program's operations 
framework must embody a life cycle cost orientation 
consistent with its long mission. 

III.A.l. Operations Functions Categories 

Space Station operations functions can be defined in 
terms of categories of activity (related subfunctions). 
These categories are presented in Figure 111-1. They 
fall naturally into three areas: Operations Oversight, 
Program Operations and User  operation^.^ The 
Safety, Reliability, Maintainability and Quality 
Assurance (SRM&QA) function is interwoven in both 
user and systems operations? 

Operations Oversight 

NASA and its partners will need to establish, monitor 
and revise overall Program policies as required for 
Space Station operations. These functions establish 
Program-wide objectives and assignment of roles and 
responsibilities for the partners. Many of these 
activities, such a s  budget planning and program 
performance and cost assessments, will be continuous 
in nature. Others, such as  specific international nego- 

'With the exception of unique activities necessary to support man's presence in space, the operations functions necessary to conduct 
manned base andplatform operations are essentially the same. However, there are differences in  the way the functions are performed and in 
the frequency of performance. These differences led to the development of separate recommendations for the management, planning, and 
execution of manned base andplatform operations. 

'Further details on the Recommended Framework can be found in  the various Panel reports. 

'This definition separates activities involved in  design, development, test and engineering (DDT&E) from operations. Phase C 
development efforts are not operations functions. However, the dividing line between DDT&E and operations can be very fine. For example, 
while building an  additional module for the manned base would not be an  operations function, activities associated with defining the 
requirements for the new module, approving its inclusion in the Program, engineering and operations assessments of  the impact of  the new 
module on the existing configuration, and manifesting the launch and integration of  the new module, would be operations functions. 

'The operations functions which will be required for the manned base have already been performed in  the manned space flight program 
(especially in the Skylab, S T S  and Spacelabprograms); platform operations are similar toprevious unmanned missions. 

5This chapter presents general descriptions of  operations functions. Detailed 'Fnput-output"functiona1 flows are provided in Appendix 
B. The Task Force focused its effort on those functions which "reside"in the Space Station Program, and dealt with user functions only to 
the extent of defining the interface requirements from the Program's perspective. The Task Force felt that the development of user roles, 
responsibilities and organization are best addressed by the users themselves. Note as well that these are operations functions only; 
requirements associated with hardware development (DDT&E) are included only to the extent that they affect ongoing operations. 

'SRM&QA is the responsibility of users and Program personnel at all levels of  planning and activity. Likewise, an  independent 
"watchdog" (i.e., twn-SSP) safety office will monitor users and Program personnel. (See Section III.C.2 for a presentation of S S P  
relationships with the SRM&QA office.) Hence, this function is listed separate from User and Program operations. The importance of this 
independent function in  N A S A  has been institutionalized in the Office of  Safety, Reliability, Maintainability and Quality Assurance at 
N A S A  Headquarters. 
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framework which best enabled the performance of 
these functions (and their related subfunctions) by the 
appropriate management levels of the operations 
organization (as depicted in Table III-1). As there were 
a number of framework options available which would 
appear to be at  least feasible, the Task Force devised a 
set of option evaluation criteria which were in large 
part directly or indirectly correlatable to overall 
Program goals. Each option was evaluated, in a 
relative sense, on how well i t  satisfied these evaluation 
criteria and, hence, Station Program goals." The six 
evaluation criteria chosen by the SSOTF address an 
optionk ability to support and enhance: (1) Program 
control; (2) Program safety and system integrity; (3) 
effective user operations; (4) substantive international 
participation; (5) assembly and evolution; and ( 6 )  
operations cost effectiveness. 

Program Control: The most fundamental criterion is 
whether or not the option is manageable; i.e., is i t  
controllable and will i t  work? Any option for Station 
operations must be "codified" in a management 

structure which establishes proper levels for decision- 
making, accountability and control. Authority and 
chain of command must be clearly established so that 
any individual in the Program knows whom to turn to 
in both normal and off-nominal situations. This 
includes not only the establishment of hierarchical 
roles and responsibilities for Headquarters and Field 
Center operations organizations, but also a centralized 
management oversight function supported by a well- 
designed management information system. 

Program Safety and System Integrity: Program safety 
and system integrity are  of equal importance to 
Program Control. The value of the crew and the on- 
orbit hardware, and the long-term and continuous 
operations environment for the Program dictate that 
safety be considered a priority in the operations 
environment.I2 Hardware and software must be built 
to high reliability, redundancy and operability 
standards which are technically specific, measurable 
and predetermined. Standards of performance for crew 

1. INTEGRATED OPERATIONS PLANNING 
(SEPARATE FOR MANNED BASE 7 
PLATFORMS EXCEPT FOR COPSERVICING) 

1A. TACTICAL OPERATIONS PLANNING 
(MANNED BASE 6 PLATFORMS) 

18. MANNED BASE INCREMENT PLANNING 
(INCLUDES COP SERVICING) 

2. USER INTEGRATION B ACCOMMODATION 

3. MANNED EASE 6 SUPPORT SYSTEM 
ENGINEERING 6 INTEGRATION 

4. PLATFORM 6 SUPPORT SYSTEMS 
ENGINEERING a INTEGRATION 

5. INFORMATION 6 NETWORK SYSTEMS 
ENGINEERING 6 INTEGRATION 

6. SAFETY, RELlAElLlTY/MAlNTAlNABILITY 6 
QUALITY ASSURANCE 

7. BUDGET ADMINISTRATION 6 COST 

8. INTEGMtED LOGISTICS SYSTEMS 

9. CONFIGURATlON CONTRoc(SPACE 
SYSTEMS, I N T E R f c l N G ~ ~ E M S ,  
P A Y L O A D m m h # & m  
INTEGRATION-LNEL --PLANS) 

PROGRAM EXECUTION FUNCTIONS 

1. MANNED BASE SYSTEM OPERATIONS 

2. MANNED BASE USER OPERATIONS SUPPORT 

3. PLATFORM(S) SYSTEM OPERATIONS 

4. PLATFORM USER OPERATIONS SUPPORT 

5. PREFLIGHT/POSTFLIGHT OPERATIONS 

6. INTEGRATED LOGISTICS OPERATIONS 

7. INFORMATION SYSTEM OPERATIONS 

8. SUSTAINING ENGINEERING 

8A. SPACE SYSTEMS 
8B. GROUNDSYSTEMS 
8C. PAYLOAD INTERFACE ENGINEERING & 

INTEGRATION 

9. CONFIGURATION MANAGEMENT 

9A. SPACE SYSTEMS 
96. GROUNDSYSTEMS 
9C. PAYLOAD INTERFACES 
9D. EXECUTION-LEVEL OPERATIONS PLANS 

81 PROCEDURES (INCLUDING CONTROL) 

0. SAFETY, RELlABlLlTY/MAlNTAlNABILITY & 
QUALITY ASSURANCE 

1. OPERATOR TRAINING (CREW &GROUND 
PERSONNEL) 

Table 111-1 Space Station Program Key Operations Functions 

"Since it was impossible to provide a quantitative relationship among the program criteria, a hierarchy was established based on Task 
Force agreement that 'X is more important than E ,  "etc. The criteria were further defined within the context of specific operations functions 
as the Panels proposed and evaluated options. 

"This presents a challenge to Space Station managers. The theoretical way to ensure safety is to develop extensive safety standards and 
operations constraints and to rigidly hold all Program operators and users to them. However, Program managers will face ever-present 
budgetary pressures, as well as the desires of users to 'ko where the research leads them" in real-time. Such pressures for operational 
flexibility must be tempered with sound management decisions regarding the waiving of these standards and constraints to fit individual 
situations. 
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cause undue conflict with previously selected payloads 
or partner interests. Finally, the Program will work 
with users to put them into the manifest. 

Payload Development and Integration: Payload 
development and integration includes definition, 
design, construction, and ground testing (functional 
verification) of the individual payload, integration of 
payloads to payload racks or  Payload Interface 
Adapters (PIAS), and transport of the payload to the 
Space Station Program launch site(s). Program input 
will focus upon safety assurance and verification of 
rack-to-Station and PIA-to-Station interfaces. (All 
other tasks are the responsibility of the user.) 

Payload Operations: Users can be expected to 
maintain ground control facilities for transmitting 
payload commands, receiving payload return data  
(telemetry), and for storing and analyzing data or 
products which are returned from the S t a t i ~ n . ~  The 
capabilities of such User Operations Facilities (UOFs) 
shall be determined by the user community.8 

Program Operations 

Space Station Program Operations are grouped into 
four subcategories: Utilization and Operations Plan- 
ning; User Integration; System Operations and User 
Operations Support; and Systems Engineering and 
Integration. 

Utilization and Operations Planning: Utilization and 
Operations Planning is the end-to-end process for 
developing requirements and schedules for Space 
Station operations. Users will submit their list of 
candidate payloads; i t  will then be the responsibility of 
the Program to translate the user requirements into a 
proposed manifest. System support planning will be 
performed by the SSP: resupply of consumables, 
systems operations and maintenance schedules, and 
crew assignment are  typical of these continuous 
planning activities. This function also incorporates the 
sequencing of systems upgrades into the Program's 
flight and ground elements (e.g., coordinating addition 
of a new module with ongoing experiments and crew 
skills). Planning functions will be closely integrated 
with Space Transportation System and non-SSP 
information systems (e.g., TDRSS) planning functions. 

User Integration: User Integration is the process of 
assisting users in payload development. It includes 
any "user outreach" or "marketing" functions asso- 
ciated with encouraging prospective users to provide 

payloads; the assignment of a PAM to selected users;g 
engineering support to ensure that payload design 
conforms to S ta t ion  configuration and  safe ty  
specifications; and safety and interface testing and 
verification prior to launch and when the payload is 
installed on the Station. 

Systems Operations and User Operations Support: 
Systems Operations and User Operations Support 
include all of the activities undertaken by Program 
personnel to support space operations on both the 
manned base and the platforms.10 This includes all of 
the ground-based activity devoted to maintaining the 
Station elements in  orbit (such a s  crew activity 
scheduling, procedures development, trajectory analy- 
sis, crew training, data systems operations, prelaunch 
and postlanding processing and logistics operations), 
space operations (crew, Station system and payload 
operations on orbit) and sustaining engineering (M&O 
related) for operations support facilities. This function 
also includes configuration control of Station utiliza- 
tion and operations plans, as well as definition of crew 
training requirements. 

Systems Engineering and Integration: Systems 
Engineering and Integration (SE&I) encompasses the 
ongoing engineering analyses performed on hardware, 
software, and technical operations processes which are 
associated with sustaining the Station's space systems, 
their payload interfaces, and their interfacing ground 
systems (including information management systems) 
over the life of the Program. This includes the 
performance of technical feasibility studies, systems 
performance analyses, and productionloperations costs 
trades relating to the proposed modifications as well as 
the preparation and dispensing of related engineering 
change requests. The SE&I function also includes the 
maintenance of Program configuration control for all 
baselined Station and interfacing ground support 
systems. 

Guidance for SE&I activities would come primarily 
from operations oversight functions (which proviae 
long-term system objectives) and operations and 
utilization planning and user integration functions 
(which generate near-term system change require- 
ments). Feasibility and supportability analyses 
performed by the SE&I function would be used as 
inputs not only for engineering changes for ongoing 
operations, but also for advanced development efforts. 

III.A.2 Developing the Operations Framework 

The SSOTF deliberated at length over the development 
of an  overall operations management and control 

'Command Links between the ground and the flight elements shall be managed by the Program. 

'Some users may wish to develop highly proprietary User Operations Facilities IUOFs). Others may wish to share common overhead 
costs within a single facility; these could be centers oriented towards a specific area of investigation, referred to as Discipline Operations 
Centers" (DOCS); or geographically-focused Regional Operations Centers (ROCs). All user facilities must be designed and operated in 
accordance with Program safety requirements. 

'The Framework recommends the assignment of a single p i n 1  of contact for each user. This SSP representative is the "Payload 

"The SSOTF separated these functions for the manned base and platforms because of their difierent operational characteristics. 

Accommodation Manager, "or "PAM." 

Platforms will largely operate independently from the manned base. 
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and ground personnel need to be established and their 
performance monitored. Safety also dictates that the 
Program's hardware systems and  management  
structure incorporate "interlocks" which minimize and 
deter human and equipment error, alert operations 
managers when a malfunction has  occurred, and 
minimize or isolate the effect of the error until i t  can be 
corrected. Finally, the Program operations structure 
must be capable of integrating outside safety reviews 
and oversight without causing undue burdens on 
ongoing system and user operations. 

Effective User  Operat ions:  Once t h e  bas ic  
management and safety requirements of the Program 
are met, the next most important evaluation criterion 
is whether the Space Station is "user-friendly." This 
means that the Program should be managed as  a 
facility for users, compatible with their modes of 
operation. While the complexity of space operations 
will continue to dictate stringent safety requirements 
in  all phases of user and system operations, i t  is 
generally acknowledged that the Programk "transpar- 
ency" to users can be improved as  compared with past 
programs. It is important to note that user-friendliness 
is a requirement for program management as  well: the 
sheer volume of users necessitates a reliable and 
efficient means for selecting, preparing and flying 
them.13 

An option is considered superior in terms of user 
orientation if i t  has a well understood and "simple" 
process for proposing, developing, integrating and 
operating payloads. It must be acceptable to the entire 
range of expected users. ("Acceptable" is a relative 
term, since different classes of users will have different 
requirements.) Some of the specific measures used in 
applying this criterion were: level of user participation 
in payload selection and utilization planning, the 
length of time required to take a user from initial 
contact to on-orbit operations, the number of interface 
points between the user and the Program, documen- 
ta t ion requirements, complexity of integrat ion 
standards, and the level of available user autonomy in 
operations. 

Substantive International Participation: International 
participation as an evaluation criterion specifically 
addresses the desires of the partners to participate a t  
all levels in the management and operation of the 

The SSOTF recognizes that specific roles 
and responsibilities have not yet been fully defined 
(this is the subject of ongoing negotiations); however, 
the Task Force noted that partners have an explicit 
desire to develop expertise in manned and unmanned 
space operations through their continuing involvement 
in the Program. 

Partner goals in the program are congruent, but not 
identical to, those of the United States. Specifically, 
the partners' desire to be given substantial operations 
responsibility through a decentralized management 
structure could, in some options, be in conflict with the 
safety and management effectiveness that comes from 
a "traditional" centralized NASA management  
structure. 

As well, the Space Station operations framework must 
be able to sustain changing partner sponsorship and 
involvement. A partner may drop out or alter its role 
in the Program, and new members may join. The 
management structure must be flexible enough to 
incorporate such changes without compromising safety 
or user operations. 

Assembly and Evolution: The operations framework 
must provide a smooth transition from the Station's 
deployment and assembly to "mature operations." 
While the assembly of the Station elements and 
deployment of platforms will transpire over a period of 
years, systems operations will commence with the 
deployment of the first elements, and user operations 
will grow as the Station resources to support them are 
put in place. Hence, the operations framework and 
organizational structure must support a smooth 
transition from assembly to mature operations. 

The Space Station's success will be measured not only 
by its ability to meet today's missions, but by its ability 
to anticipate and accommodate tomorrow's. It is 
difticult a t  this point in time to predict which of the 
prospective users and user communities will drive 
Station utilization over time. As well, the technology 
which will be incorporated in the Station elements a t  
deployment will certainly obsolesce a s  continued 
advances offer new or more efficient capabilities. The 
Station must be "organic," and have the flexibility to 
evolve to meet changing requirements and Program 
g0a1s.l~ 

From the operations perspective, this means having a 
configuration management and sustaining engineering 
capability to monitor current performance and conduct 
analyses of the benefits of prospective upgrades, and a 
planning system by which decisions to upgrade Station 
elements or systems can be made by the partners and 
then incorporated into ongoing operations. 

Operations Cost Effectiveness: The long term nature of 
the Space Station Program enjoins NASA and i ts  
partners to more carefully consider operations as  a 
determinant of life cycle costs. Put  in its simplest 
terms, three decades of running the Space Station will 
cost more than the ten-year development investment. 

13Skylab was the most 'Station-like"R6tD mission flown to date. Skylab, however, was much more limited in scope and amount of 
operations: the Space Station will have a much more complex operations integration challenge across its diverse user spectrum. For 
example, life science researchers may desire special motion-inducing experiments at the same time that microgravity scientists will want to 
restrict motion on the Station. On the other hand, the Station will not need to have the activity-intensive timelines typical of Shuttle or 
Spacelab missions, since the Station isnt limited to a 7-10 day slay time. This implies that onboard activity scheduling can be performed 
withgreater "margins"and flexibility in time sequencing. 

"The goals of the international partners as users of Space Station resources are contained in the preceding evaluation criterion. 

"Most ofNASA's previous experience base has been with well-defined missions which permit concurrent development of hardware and 
payloads, each optimized for the other. Since most mission lifetimes have been only a few years, designs could be 'yrozen"and little 
considerationgiven to upgrade once the payload has been launched. 
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Thus, the operations framework should recognize cost 
drivers, and at tempt  to s t reaml ine  operat ions 
complexity and requirements wherever such actions 
would produce Program cost savings. 

However, the SSOTF strongly believed that cost, while 
an important consideration, should be a driver only in 
selecting among options which meet the fundamental 
workability, safety, user ,  par tner  and  growth 
capability criteria. Stated another way, the SSOTF 
concluded that a less expensive option was not the most 
cost effective if i t  entailed unacceptable safety risk, 
adversely affected the productivity of users, or 
prohibited partners from realizing their long term 
Program objectives. 

In  summary, the relationship of the Evaluation 
Criteria to the Program goals is depicted in the matrix 
in Table III-2. The evaluation criteria can have either 
a direct, indirect, or no correlation to a Program goal. 

For example, effective Program control indirectly 
supports most of the discovery and benefit Program 
goals.16 There is a more direct correlation between 
effective Program control and the goals to reduce the 
costs of space operations."' Finally, Program control 
h a s  a n  ind i r ec t  correlat ion to promotion of 
international cooperation.'* 

Each option reviewed by the Task Force had to pass 
each of the criteria before it could be accepted as part of 
the Recommended Framework. (See the Preface for 
details of the SSOTF methodology.) Options were 
evaluated in relative terms: were they unacceptable in 
meeting the evaluation criteria; were they acceptable; 
or did they have features which made them especially 
advantageous? In comparing among options, the 
prioritized criteria provided the selection process. If 
two options were considered equal in terms of the most 
important criteria, the next most important criteria 
were compared, and so on, until one option "won out." 

ENCOURAGE 

DISCOVERIES 

ECONOMIC 

REDUCE COSTS 
OF SPACE 
OPERATIONS 

I 

D = DIRECTCORRELATION 
I = INDIRECT 
NA I NOTAPPLICABLE 

Table 111-2 Relating Evaluation Criteria To Space Station Program Goals 

"Effective Program control implies a management structure that will be adept at meeting user requirements and objectives, maximize 
allocation of resources, etc. It has M correlation to the goal of enhancing US. aerospace Productivity as defined in  Chapter II (enhancing 
that industry's productivity through participation in  hardware development). 

'IA strong Program control framework will increase the ability of Program management to coordinate operations, maintain 
configuration control and commonality among subsystems, make proper tradeoffs in crew us. ground personnel responsibilities, plan 
evolution, and take account oflife cycle cost considerations. 

"A good control structure enhances any given level of international cooperation by minimizing the chances for misunderstanding and 
by fclcilitating smooth operations, but does nof bear a direct relationship on whether or not such cooperation should be pursued. 
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1II.B. RECOMMENDED FRAMEWORK FOR 
OPERATIONS 

This section presents the Recommended Framework for 
operations as developed by the SSOTF. First, a short 
synopsis of the management and planning hierarchy is 
presented. The Recommended Frameworks for the 
manned base and unmanned platforms are  then 
presented separately. 

1II.B. 1. Introduction 

The central feature of the Recommended Framework is 
the provision of hierarchical utilization and operations 
planning and control: the process by which system and 
user requirements are identified, integrated into an  
operating plan, and implemented. Other functions are 
carried out largely to support this function. Hence, a 
description of the Framework centers largely on the 
end-to-end flow by which strategic objectives for Space 
Station utilization and operations are formulated and 
carried out at each management level. 

The SSOTF further detailed the operations functions 
presented in Figure 111-1, and then hierarchically 
grouped the resultant subfunctions into three basic 
levels of management and control: Program Policy 
(''strategic"), Program Integration ("tactical") and 
Program Execution (real-time  operation^).'^ This 
management hierarchy exercises control over four 
levels of planning, each of which has one or more major 
planning products associated with it. The four 
planning levels are: Strategic Utilization and  
Operations Planning (five-year planning horizon); 
Tactical Utilization and Operations Planning (two- 
yea r  p lanning  horizon); Inc remen t  P l a n n i n g  
(development of detailed planning and scheduling data 
for an increment specific timeframe); and Increment 
Execution Planning (development of execute level 
plans and procedures to perform increment operations 
in real- time). The Program Integration (tactical) level 
of management controls both the Tactical Utilization 
and Operations Planning and Increment Planning 

functions. This hierarchy, and the major planning 
products associated with each management level are 
presented in Figure III-2.'O 

Program Policy 

Program Policy functions establish and coordinate the 
strategic objectives of the Program for users and 
system operators. The Strategic Utilization and 
Operations Planning function develops the long term 
plan for Station operations. The major product 
developed at this level is the Consolidated Utilization 
Plan (CUP). The CUP is the basic reference document 
for Station operations and utilization, and covers a 
five-year planning horizon. It is a "document of intent" 
which lists all of the payloads which the Program 
(NASA and its partners) would like to fly.'l The CUP 
normally will be updated on an annual basis." 

The CUP is approved by the Multilateral Control 
Board (MCB). The  MCB will comprise senior  
representatives of all Program partners, and will be 
chaired by the NASA Associate Administrator respon- 
sible for Space Station operations. Station system 
requirements will be developed by an  international 
Systems Operations Panel (SOP). User requirements 
will be collated by an international User Operations 
Panel (UOP) and integrated with system requirements 
to form the CUP.23 

Program Integration 

Program Integration functions implement objectives 
and policies produced at the Program Policy level 
through the development and management of more 
detailed plans and directives. The content of the 
functions becomes progressively more "technical" as 
the function moves from a "pure policy" content 
towards end products for Program Execution. Program 
integration functions are accomplished in two steps: 
the development of overview increment manifests 
through a two-year tactical utilization and operations 

"Many times, a single function (such as utilization and operations planning), will extend through all levels of management, while other 
functions (such as systems operations and user operations support) are generally associated with a single management level (Program 
Execution i n  this case). Hence, many functions will be performed simultaneously at multiple levels of  management, and in multiple 
organizations within a single level of management. A complete regrouping of operations functions by level of  manugement responsibility is 
presented in Appendix B of  this report. 

mThe control andproduct frow which follows is presented in  a "Lop-down"fashion. Each level of activity develops a 'jwoduct" which is 
usedat the next lower level as guidance for its activity. This process continues until the "endproduct"(i.e., execution of operations) occurs. 
While it is not discussed in  detail here, the hierarchy also has a reciprocal feedback path. Completion of  execution operations is documented 
and passed upwards as a product."which is used as input at the next higher level for development o f  an operations review product, and so 
on. In  this way planners at the top of the hierarchy provide direction to "doers"at the bottom, who in  turn produce the information which 
allows those at the top to gauge the efficiency o f  the Program in meeting goals. 

"Program Integration level manifest assignments can only be made following more detailed analyses of  payload interfaces with the 
various operational aspects of  the Program, as well as with other payloads selected to fly in  the same time period. 

"The Task Force believed that an  annual review would be suflcient, but many noted that extraordinary circumstances (either in  
response to unexpected Program contingencies or opportunities) might dictate ad hoc or more frequent strategic utilization and operations 
planning requirements. Conversely, it was also recognized that the process may not be necessary on an annual basis i f  utilization and 
operations requirements are "stable. " 

x31nputs to the UOP are provided by the partner Space Station User Boards (SSUBs) which are managed by the user communities of 
each partner. The SSUBs provide utilization resource projections and requirements by user group to the UOP for integration with the 
systems requirements in  the CUP for final approval by the MCB. (See Section Ill.B.2 and the User Development and Integration Panel 
report for a further description of the SSUB function.) The UOP will be chaired by the Program Integration level NASA Program Scientist. 
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Figure 111-2 Recommended Framework 
Planning And Control Hierarchy 

planning process, and the development of detailed 
increment objectives through a flight increment 
planning process. Program Integration level functions 
require personnel who can bridge both worlds: who 
have a "global view" of the Program's objectives and a 
technical understanding of the capabilities and 
limitations of the Program elements and control 
s t r u c t ~ r e . ~ ~  

The key product of the tactical utilization and 
operations planning process is the Tactical Operations 
Plan (TOP). The TOP assigns system maintenance and 
operations activities and user payloads contained in 
the CUP to specific flight increments.25 The TOP will 
be approved by the internationally staffed Program 
Operations Control Board (or POCB, again chaired by 
NASA), and developed by "utilization" and "system" 
control panels (UCP and SCP). User input will come 
from the CUP, with more detailed requirements 
provided to the Utilization Control Panel by the Space 
Station Users Working Group (SSUWG). 

The Flight Increment Plan (FIP) contains  the  
information required by the operations execution team 
to perform execution level planning for a specified 
flight increment. FIPs will be developed by an  
Increment  Change Management  Team. Each 
increment will have an Increment Change Manager 
who coordinates the required planning and analysis 
activities. Investigators Working Groups (IWGs), 
comprised of the users selected for each increment (or 
their discipline representatives), will work closely with 
the Increment Change Managers in  developing 
schedules. The POCB will have responsibility for 
ensuring that sequential FIPs are compatible, and all 
Increment Change Managers will report through the 
POCB. 

Program Safety Review Boards reside a t  the Program 
Integration level, and exercise oversight a t  all levels of 
management and operations. These review boards will 

"Program Integration planning activities are subdivided into "iactical operations" (integrated planning activities with a 2-year 
planning horizon) and "increment operations "(activities associated with planning a s p c i f x  flight increment). 

"Since the SSOTF assumed an average of eight STS flights per year (an average of one euery 45 days), the TOP would include 16 flight 
increments. The TOP will include overview data generated in the Flight Increment Plans; however, the FIPs are much more detailed 
documents and are "stand-alone "products. 
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be staffed by the Program, but  chairmen will be 
supplied by the independent Headquarters SRM&QA 
organization. 

The Task Force recommends that Program Policy and 
Program Integrat ion functions should be t h e  
responsibility of the Space Station organization at 
NASA Headquarters. This would provide a focal point 
for Agency roles and mission policy, a single interface 
for international negotiations, and a means of 
coordinating multiple operations and engineering 
support centers. It also provides a high level interface 
to NASA's other program organizations. 

Program Execution 

Program Execution level func t ions  r e su l t  i n  
institutional end products (e.g., detailed onboard 
timelines and procedures for a period of operations), 

and the actual implementation of the details of a plan 
in support of a specific end product (e.g., ground 
personnel performance of a system test and verification 
check). These functions will be distributed to the 
relevant operations centers or "centers of expertise." A 
summary flow of the program control documentation is 
presented in Figure ID-3. 

Increment Execution Planning entai ls  detailed 
planning and production of operations and utilization 
execution plans, and real-time replanning of operations 
in response to contingencies or new opportunities. 
Execute level products include the plans, procedures 
and constraints required by the operations support 
centers' ground personnel as  well as the onboard crew 
for performance of daily duties and assigned tasks.26 
Execution functions include ground prelaunch and 
postlanding equipment processing, crew training and 
in-flight operations, monitoring and control of Station 
elements and their payloads, sustaining engineering 
analyses which support real-time operations, and the 
operation of the ground support network. 

CONSOLIDATED 
UTILIZATION 

PLAN 

TACTICAL 
OPERATIONS 

PLAN 

FLIGHT 
INCREMENT 

PLANS EXECUTE PLANS 
AND DATA 

Figure 1113 SSOTF Operations Framework 
Program Control Documentation Hierarchy 

"Execution plans and data developed at this planning level include the Increment Operations Plan (IOP), Flight Data File IFDF), 
Increment Hazard Control Plan (IHCP), Flight Rules, Reconfiguration Data and other real-time execution plans and supporting 
documentation derived from the FIP. 
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Responsibility for execution operations will be vested 
at the assigned NASA centers and international 
partner sites. The SSOTF assumed that these various 
NASA field center and international partner imple- 
menting organizations would define the necessary 
preflight and real-time control mechanisms required to 
implement their assigned Station responsibilities. 
Figure 111-4 provides a summary of the control 
mechanisms proposed for all the management levels of 
the Recommended Framework, and their interactions 
with the Program planning process. 

III.B.2. Manned Base Operations Framework 

The Task Force recommends managing multiple 
elements of the manned base as an integrated facility 
rather than as a collection of autonomous elements." 
This funda-mental characteristic is driven by the 
Program's complexity in  both systems and user 
operations. The ex t ra  layers  of managemen t  
coordination needed to maintain the facilities and 
operations under separate organizations would impede 
efficient manned base operations. Operations safety on 

the manned base would also be more difficult to achieve 
if operations across elements were not coordinated in 
planning and execution. From the user perspective, 
separately managed  e lements  would g rea t ly  
complicate pre-flight and flight activities. User 
interfaces would be much more complex; the number of 
steps for selecting, manifesting and integrating users 
would multiply, adding unnecessary requirements on 
them. Onboard activities would also lose flexibility, as 
real-time replanning of user operations would become 
much more 

The Task Force also recommends that NASA assume 
the lead role in  manned base management and 
operations. The Task Force believes that this is a 
logical approach, based on NASA's significantly larger 
contribution to the Program and its more extensive 
manned systems operations experience. In  the 
Recommended Framework, planning and control of 
operations will be focused in the NASA Space Station 
operations organization; NASA will chair the manage- 
ment control boards governing Station operations at 
the strategic and tactical levels. NASA will also retain 
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Figure 111-4 Program Control Summary 

*7This is in contrast to operations of multiple platforms which are planned and performed with a high degree o f  individual 
"e1ement"autonomy. 

"The dictates of limited common resources, and the unavoidable propagation of physical conditions from one element to another, 
require manned base schedules and manifests to be carefully balanced; the development of several "mini-manifests "would make it d i f iu l t  
to respond to a user replanning request in one element which might affect several separate timelines. A centralized operations management 
structure with a "system-wide"view would be in a better-position to make tradeoffs andconduct replanning activities. 
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overall responsibility for manned base and crew safety. 
International partners will participate in all levels of 
the operations planning and management structure on 
an integrated basis. 

The Task Force assumes that users will opt to conduct 
their planning activities in a "distributed" manner (at 
geographically dispersed sites or in demographically 
diverse groups). User planning activities are brought 
together at the Program Policy level by the interna- 
tional Multilateral Control Board. At the Program 
Integration level, user activities are conducted by user 
working groups and supported by Station accommo- 
dation offices, while at the Program Execution level 
user activities are coordinated by a payload operations 
integration function. 

A typical day's activity for the manned base will be 
analogous to the operation of a multifunctional 
research and development complex on Earth. The 
range of Station operations activities for the manned 
base are depicted in Figure 111-5. These include: 

operations and utilization planning (determining who 
uses the Station for what purposes); logistics opera- 
tions support (activities associated with preparing men 
and material for transport to and from the manned 
base); space operations (activities which transpire 
onboard the Station); and space operations support 
(ground-based activities which help maintain the 
integrity of the manned base assets in orbit). 

III.B.2.a. Strategic Utilization and Operat ions 
Planning 

The basic purpose of Strategic Utilization and 
Operations Planning is to allocate Station resources to 
systems and user r e q ~ i r e m e n t s . ~ ~  Figure ID-6 depicts 
the planning process for development of the Consoli- 
dated Utilization Plan. This activity will transpire a t  
NASA Headquarters. 

The MCB will have approval authority for this  
function, with the primary product at this level being 
the Consolidated Utilization Plan (CUP). The strategic 
planning function will have three primary sources of 

Figure 111-5 Manned Base Operations Infrastructure 

%ystems allocations include resources required to maintain the existing elements on orbit, and to incorporate upgrades, block chunges 
or additions to them. Utilization allocations include assignments on the basis of partner and user groups, and the selection and 
prioritization of individual payloads. 
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Figure 111-6 Manned Base Operations Framework 
Strategic Planning 

input: broad policy and objectives provided through 
international memoranda of understanding (MOUs) 
and in-place policy statements (with periodic updates 
as required); systems operations requirements  
collected by the SOP (including transportation needs, 
data systems requirements and actual manned base 
systems performance data); and projected payload 
requirements collected by the UOP from the user 
community (including actual payload performance 
data). 

The Systems Operations Panel will develop strategic 
requirements for operation and maintenance of 
manned base elements?O The SOP will also provide for 
analysis of Space Station evolution objectives and 
planning, based on analyses of user requirements (Le., 
demands for more or new resources) and input from 
partner and outside technology development efforts. 
The SOP will work closely with the transportation 
sys tems and  space d a t a  sys tems ope ra t ions  
organizations for projections of transportation and data 
systems availability as inputs to the planning process. 

International MOUs, and other Program policy 
documents will provide the basic guidance for 
allocation of utilization resources. While resources will 
be assigned to Station elements, "ownership" of those 
resources will be held by the Program partners as  
determined by MOU, to be assigned by par tner  
SSUBS.~~  Each partner's SSUB establishes schedule 
and discipline priorities for its respective users along 
with specific requirements to be accommodated by the 
manned base (or one of the platforms). These priorities 
and requirements a re  submitted to the Program 
through the UOP. The UOP and SOP jointly coordi- 
nate Program analyses of these user requirements 
against Station systems resource capabilities and 
transportation system(s1 availability. Resulting 
guidelines are published annually in the CUP for use 
by the Program Integration level organizations in 
manifesting payloads to specific flight increments. (See 
Figure III-7.) 

The SSOTF recommends that the NASA SSUB allocate 
"blocks" of resources to the major user sponsors. These 

=OAs the MCB's "agent" for strategic systems planning, the SOP is concerned with planning for those space systems maintenance 
requirements or technology upgrades to the manned base and platforms which will have a significant impact (brief or long term) to overall 
Program resource availability andlor utilization. Routine maintenance activities are planned and scheduled at the Program Integration 
and Program Execution levels of the Program. 

3'The allocation formula will most likely be based on some relation of development and operations costs supported by each partner. 
Since it is assumed that NASA will bear the mqjority of development and operafions costs, a significant portion of resources allocated to the 
JEM and Columbus modules will be reserved for US. users. 
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groups include the NASA user codes and other 
government agencies.32 The sponsors would be 
represented on the SSUB by a NASA Associate Admin- 
istrator, or his equivalent for the non-NASA users. 
Partners can structure their SSUBs to meet their 
specific requirements. 

Each sponsor would then select candidate payloads 
through an internal review process. The Station 
Program will support the user selection process by 
conducting feasibility studies to determine the 
Program's ability to support the various candidate 
payloads, and through provision of general marketing 
support to inform users of the Station's capabilities. 

Sponsors would submit their candidates to the User 
Boards for approval, prioritization, and recommen- 
dation for flight scheduling. Each SSUB would then 
submit its annual "block" of prioritized users to the 
UOP, which would develop a draft integrated user 
plan. This plan would then be integrated with system 
requirements provided by the SOP to result in the 
development of a draft CUP. The Consolidated 
Utilization Plan will be published annually following 
MCB approval (or more frequently a s  required). 
Resources which would be allocated in the CUP are 
listed in Table III-3. A typical CUP overview for the 
year 1995 is presented in Table 111-4. 

III.B.2.b. Tactical Utilization and  Operations 
Planning 

The goal of the integrated tactical planning process is 
the development of a two-year manifest for manned 
base utilization and operations. The Program 
Operations Control Board (POCB), located a t  NASA 

Headquarters, will have approval responsibility for 
this function. Like the MCB, the POCB will be chaired 
by NASA, and staffed by NASA and its partners. The 
sources of user input  for the POCB include the 
Consolidated Utilization Plan, and detailed payload 
data from the Space Station Users Working Group (as 
coordinated by the SSUWG Steering Committee), and 

"The Office of Space Science and Applications would sponsor traditional Code E science actiuities; the Office of Aeronautics and Space 
Technology (Code R)  would sponsor technology development users. Academic users would be sponsored by the N A S A  office most 
appropriate to their particular actiuity. The Office of Commercial Programs (Code 1) would sponsor all commercial activities which 
involved cooperative agreements between N A S A  and industry. The Office of Space Station would sponsor reimbursable commercial 
payloads. Other US. government usage (e.g., DOD and NOAA) and reimbursable non-partner foreign payloads would represent 
themselves. User outreach and marketing support is shared by the user sponsors and the Station Program. The Program will be 
responsible for providing general marketing information on Station systems and capabilities to support the user sponsors, and will also 
have the direct responsibility for marketing commercial reimbursable users (or other reimbursable users which approach the Program for 
information). 
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ON-ORBIT RESOURCES TO BE ALLOCATED AND MANAGED 

Crew Time (IVA, EVA) 
Power 

Payload Rack Space 
Microgravity Environment 

Command/Data Flow 
General Storage (trash, food, ORUs, etc.) 

ECLSS Capabilities and Consumables 
Thermal Control 

Clear Pointing Arcs 
Station Reboost Consumables 

Flight Telerobotics System 
External Servicing Facility 

OMV 
Up and Down Mass 

External Payload Attach Points 

I Table 111-3 Resources Allocated In The Consolidated Utilization Plan 

ASSUMPTIONS: 1. 
2. 
3. 

5-YEAR PROJECTION OF INTERNATIONAL SPACE SYSTEM & USER SYSTEM MANNED BASE AND PLATFORMS OPS 
SEPARATE MANNED BASE A N 0  PLATFORM SECTIONS 
UPDATED ANNUALLY BY SOP AND UOP AT END OF PREVIOUS OUTYEAR; APPROVED BY MCB 

Table 111-4 Consolidated Utilization Plan Contents Overview 
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requirements databases. Systems inputs will be drawn 
from the operations and development centers, and the 
launch operations organizations. 

The primary product at this level is the two-year 
Tactical Operations P lan  (TOP). The TOP is  
essentially a compilation of key planning da ta  
regarding transfer  operation^,^^ payload operations, 
element systems operations, onboard crew operations 
and  related t ra ining,  logistics operations, and  
transportation systems requirements. This data is 
scheduled on an increment-by-increment basis for a 
two-year period. The process for developing a Tactical 
Operations Plan is presented in Figure 111-8 and an 
overview of the contents of a TOP is presented in Table 
111-5. 
When considering the  step-by-step process of 
developing a TOP, i t  is important to recognize that it is 
a constantly changing document. The TOP is  
published on an increment-by-increment basis. Hence, 
i t  i s  updated with the initiation of each flight 
increment on orbit, and the "entrance" of a new 
increment at the end of the TOP coverage period. As 
well, individual increments within the TOP evolve as 
they move through the queue. Additions are made as 
user and system payload requirements are refined, or 
in response to new empirical data on systems and 
payload requirements, in-flight changes or failures of 
either Station systems or user payloads, transportation 
capabilities, and other increment planning inputs. 

The POCB's Systems Control Panel (SCP) fulfills an 
analogous role to the MCB's Systems Operations Panel. 
The SCP i s  responsible for determining system 
resource requirements across the two-year TOP 
horizon. The SCP will draw on the resources of the 
manned base increment planning and operations 
execution organizations: the Space Station Support 
Center for space operations, sustaining engineering, 
and crew training and operations; the Logistics 
Operations Center for logistics operations support, and 
pre and post- flight operations support from the launch 
site processing organization (including actual outputs 
from the Space Station Processing Facility). The SCP 
must also work directly with the transportation 
systems operations organization(s) and the data  
systems operations organization(s) for their respective 
support analyses.34 

The Utilization Control Panel  (UCP) operates  
analogously to the User Operations Panel at the 
strategic level: it is the coordinating body which 
integrates user community requirements for Program 
Integration level planning. Primary user inputs to the 
UCP include the Consolidated Utilization Plan, the 
Space Station Users Working Group and Investigators 

Working Groups (IWGs) for each increment, the 
Mission Requirements Database, the Payload Accom- 
modation Managers, and actual payload operations 
data  from the POIC. Modifications to individual 
increments will be developed and proposed by 
Increment Change Management Teams. (See below.) 

The UCP's draft manifests will be sent to the SCP for 
integration with manned base system, transportation 
system and data system requirements. The draft TOP 
is reviewed by the responsible operations organizations 
before. i t  is finalized and approved by the POCB. New 
increment manifests contained in the TOP serve as the 
departure point for more detailed Increment Planning 
and Increment Execute Planning activities. The 
Strategic and Tactical Utilization and Operations 
Planning flow is summarized in Figure III-9. 

III.B.2.c. Increment Planning 

Increment planning is the next step in the planning 
process: the development of increment-specific data 
which in turn is used to produce detailed resource 
utilization schedules, activity templates, procedures 
and operations support data in advance of the final 
processing, launch and integration of payloads and 
transfer of crew. This function is coordinated at NASA 
Headquarters, with support a s  required from the 
responsible field center operations organizations 
(including partner organizations). 

Increment manifests approved in the TOP must be 
amplified so as  to provide specific directives for 
operations execution planning organizations. Payloads 
selected in the CUP and manifested in the TOP must be 
defined in terms of resource requirements for a specific 
increment (e.g., mass, volume, and logistics support 
parameters). Resource parameters for payloads which 
will be integrated into the manned base prior to the 
commencement of the increment must be updated and 
modified as projections or actual experience warrant. 
Likewise, updated Station overhead requirements, 
consumables projections, maintenance, and common 
systems capabilities must be detailed for the specific 
increment. Table III-6 illustrates the range of typical 
contents of the FIP. 

The process for developing a Flight Increment Plan is 
depicted in Figure III-10. Each increment is assigned a 
dedicated Increment Management Team (IMT), headed 
by an Increment Change Manager. The team consists 
of the personnel listed in Figure III-10 under Space 
Operations, Integrated Logistics Operations, Data 
Systems 0 erations and Transportation Systems 
Operations. E 

=Transfer operations include those activities associated with the transfer and set-up ofpaylwds from the STS or ELVs into the manned 
base. Transfer operations begin prior to STS arrival (systems housekeeping andpreparation of equipment for return to Earth) and extend 
through STS departure and subsequent installation (and checkout, i f  immediately required) of the newly delivered equipment. 

"Interaction with the transportation operations organization is required to develop STS or ELV manifests, and to coordinate payload- 
to-transportation system interface analyses. Coordination with the data systems organization will enable the Program to account for 
changes in data support capability (e.g., a change due to initiation, modification or termination ofa rwn-Space Station program). 

%At first, the team consists only of "core" members associated with planning the details of the increment at that time (including 
representatives from the transporkation and data systems organizations). As the increment draws nearer, the team is expanded to include 
the supportpersonnel who will actually execute the Increment Plans. The evolution of the Increment Management Teams is analogous to the 
way in which the Mission Control Center (MCC) flight control teams evolve as an STS flight draws nearer. 
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Figure 111-10 Manned Base Operations Framework 
Increment Planning 

The IMT process for developing the FIP follows the 
CUP and TOP methodology: systems support  
requirements are first allocated from total available 
resources; the remaining resources are then allocated 
to specific payloads according to TOP guidelines. IMT 
members represent the various aspects of operations a t  
the Program Integration and Program Execution 
levels. Each member serves as liaison between the 
IMT and the areas of operational expertise t h a t  
member represents. Thus, institutional resources are 
available for conducting detailed technical analyses on 
space systems and payload systems hardware and 
software (or on purely operational considerations such 
as  flight techniques) as necessary to facilitate an  
effective overall plan for integrated increment 
operations. 

Planning for user activities associated with each 
increment is developed by the POIC consistent with the 
TOP and guidelines developed through the Investiga- 
tors Working Group (IWG). The IWG is composed of 

those users (or their sponsors) represented on the 
specific flight increment. (Le., there is a corresponding 
IWG for each increment.) The IWG and the PAMs 
insure that  user interests are  maintained in the 
increment planning process. 

The draft FIP will be reviewed and approved by the 
various operations organizations. These organizations 
will verify increment-to-increment compatibility, as 
well as direct the independent safety reviews. Upon 
approval of the FIP, the SE&I office a t  NASA 
Headquarters will arrange procurement of transporta- 
tion and data systems capability, and development of 
logistics support plans by the Space Transportation 
Systems, Data Systems Operations and Logistics 
Resource planning functions. Once the  FIP is  
approved, the Increment Change Manager is responsi- 
ble for ensuring tha t  the execute planning a i d  
implementation tasks on the "critical path" a re  
completed on 

36The Increment Change Manager has the autbr i ty  to redirect the efforts of the various institutional support functions in the interest of 
accomplishing the requisite actiuities for an on-time launch and start of the onbwrd flight actiuities. 
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III.B.2.d. Increment Execute Planning 

Increment Execute Planning is a Program Execution 
level function encompassing the development of 
execute plans and procedures which enable crew and 
ground support personnel to perform increment 
operations in real-time. This includes the detailed 
planning of operations and utilization execution plans 
(in particular the Increment Operations Plan--IOP)3", 
and real-time replanning of operations in response to 
contingencies or new opportunities. Execution plans, 
procedures, schedules and related data are derived 
from the relevant li" and developed at this planning 
level by the responsible operations support centers. 

The Increment Execute Planning process directly sup- 
ports the continued "maintenance" of the parent FIP. 
For example, as the detailed planning process evolves 
and the impacts of integration of manifested user and 
manned base systems activities becomes more 
apparent, i t  may become necessary to redirect certain 

systems or payload activities, either in priority or order 
of accomplishment or, in extreme cases, to reassign 
them to another increment. Thus, an effective incre- 
ment planning process is a continuum involving the 
IMT as  well as the increment execute planning team. 

Figure 111-11 provides a n  i l lus t ra t ion  of t h e  
interrelated na ture  of the Increment Planning,  
Increment Execute Planning and Real-time Operations 
functions. At this level, distinctions between Program 
Integration and Execution level activities become 
blurred as the degree of functional overlapping 
increases (especially for payloads which remain on 
orbit for multiple increments or for maintenance and 
servicing tasks which bridge increments). The 
centralized management aspects of the Recommended 
Framework strengthen the smooth flow of plans and 
information between the management levels of the 
Program, while the distributed execution planning 
aspects allow flexibility to support independent user 
operations planning. 

KEY FEAWRES OF INCREMENT EXECUTE PLANNING 

Execute Wans and Drta: Following the inclusion ofan increment in the Top and the subsequent devdopment of that incrcment's FlP 
by the tncrement Management Team, the execute teams at the various support centerr w i n  preparrtion of the multitude of ground 
support and flight products which are deriwd f m  the source FlP and arc rcquircd to actually implement the increment operations. 
Execute plans and data provide technical direction in preparation for and implementation of real-time support to  onboard 
operations indving space systems and paMoad activities. These data support nominal and contingency operations, and typically 
include such items as: an Increment Operations Plan (IOP) which provides the crew with detailed timelines for the transfer operations 
period of the mncrement; an Increment Hazard Control Wan (IHCP) which identifies systems and payload operations which require 
special operations pncautiom during preparation andfor operation; &tailed schedules which trace the flow of hardwan through 
the SSPF in preparation for flight; manifests of equipment to be taken to and from the Station elements using the appropriate 
tramportation system; increment-specific crew training plans; and the night Data File (FDF) complement of procedures and data 
developed and verified to support execution of systems and payload operations onboard the manned base. Most execute plans and 
data will reside in electronic data bases and will be available to each US. and partner support center. 

Management of Increment Execute Planning is distributed at the Program Execution level with actual performance of detailed 
planning support functions the responsibility of the implementing operations centen or partner sites. 

e Inputs to the increment execute planning process provided by the FlP typically include: 
- Critical path schedules - 
- 
- Crew skill requirements summary 
- Servicing 8 maintenance requirements 
- Upldown tramportation system manifests - 
- 
Increment execute products typically include: 
Spaceqpcrotians: - 
- 
- 
- 
- 
Space Operations Support: - 
- Increment Hazard Control Wan 
- MissionRules - 
- 
- SSSC Interface Protocols - 
- 
- 
- Onboard Anomaly logs 
- Space Systems Maintenance Procedures 
- 

Manifested payload priorities 8 key sequences 
systems 8 payloads mource allocation data 

Transportation system schedule 6 performance data 
Ground 6 onboard hanhvare 8 software upgradelreconfiguration data 

Increment operations Wan (IOP-approximately two weeks of detailed planning involving transfer operations associated with 
STS or ELV resupply missions) 
Space Systems operations and Maintenance Procedures 
Payload opera tiom Procedures (user supplied) 
Payload Servicing Procedures (NASA supplied) 
Supporting Data, Maps, Charts, etc. 

Support Center Hardware 8 Software Reconfiguration Schedules 8 Data 

Console Handbooks 8 Ground operator Procedures 
Personnel Support Warn 8 Schedules 

Transportation 8 Data Systems Interface Protocols 
Onboard Data Configuration Control Methodology 
Increment Specific Crew Training Plans 

Space Systems Sustaining Engineering Data 

I 

J7The IOP provides detailed activity timelines for the two-week period of transfer operations only when the Shuttle is visiting the 
manned base. 
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KEY FEATURES OF INCREMENT EXECUTE PLANNING (CON77NUEDJ 

Logistics opcrptiw support: 
- Integrated Flight Hadwarn Pnueshgkheduies 8 Support Data 
- "Flight Line' Test 8 Checkout Pnuedum 
- Transportation System Interface prochdurrs 
- Integrated Logistics System Data including: 

Schedules, Gnwnd operations 8 Maintenance Requirements 8 Procedures, Ground Personnel Training Plans, onboard 
Stowage Maps, ORU Configuration 8 Maintenance Histories, etc. 

III.B.2.e. Operations Execution 0 Logistics Operations Support 

The Framework for real-time manned base operations 
management centers on five operations functions: 
launch site operations support (coordinated by the 
Logistics Operations Center and the Space Station 
Processing Facility); manned base systems operations 
support (coordinated by the Space Station Support 
Center), payload operations integration support 
(coordinated by the Payload Operations Integration 
Center); crew t ra in ing  and operations support  
(coordinated by the Space Station Support Center with 
support from the POIC); and general engineering 
support (supplied by the Engineering Support Centers). 
Together these functions (1) maintain a safe and 
consistent environment for the execution of crew 
operations (both systems and payload); and (2) 
maximize the returns from user payload operations. 
Figure lII-12 illustrates the interrelationships among 
these functions. 

Logistics operations support functions include two 
primary types of operations activities: 1) integrated 
logistics operations performed a t  the launch site in a 
dedicated Program facility, and 2) prelaunch and 
postlanding processing of flight hardware performed a t  
the launch site in a dedicated Program facility as  well 
as a t  delegated remote user facilities. 

Integrated logistics operations will be managed and 
performed by the Logistics Operations Center (LOCI. 
The LOC integrates Program-wide logistics support 
requirements and provides inputs to all levels of the 
planning process. This facility will procure, repair and 
provide inventory management and supply support for 
an estimated 300,000 items, including 2500 orbital 
replacement units. The LOC will be responsible for 
configuration management of these items as well as  the 

INCREMENT EXECUTE PLANNING 
(Support Centers Coordinate) 

INCREMENT (HQ Coordinates) PLANNING -k++ (Support Centers Perform) 

d-~ (INCREMENTUNIQUE) -b 
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Figure III- 11 Increment And Increment Execute Planning Process Flow 
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* These operations incorporate launch site & flight crew office support as required 

Figure 111-12 Manned Base Operations Framework 
Real-Time Operations--Systems Support 

KEYFEATURES OF REAL-TIME OpERATfONS EXECUnON 

Manned base systems support and payload operations integration activities are functionally distinct; the SSSC contds all systems 
operations a d  the POK integrates the payload operations support mquimments using the S S X  systems template. 
Off nominal (contingency) manned lmse systems situations are managed by the SSSC including the broad wllocation of affected 

Contingency situations involving onboard payload operations am managed by the POK without SSSC involvement if manned 
base systems or flight safety are not a fk ted.  
All remote and on-site use6 interface exclusively with the POIC. With the exception of EVA activities, the SSSC is generally 
transparent to the user community. 
Usen will d m l o p  their own operations ptucedum within NASA standards; the POK will nview and approve user proccdum 
and veri* safety pmcautions am included as stipulated in the Increment Hazard Control Plan and other Program safety 
documentation. 
logistics andpnxeshg nquirements are implemented through two facilities locatedat the launch site. Thc Logistics Operations 
Center(1OO manages logistics operations functions, while the Space Station Processing Facility (SSPF) supports the pmtpostf7ight 
space systems and user equipment proccssinp flow. 
The SSSC shall assume overall mpomibility for co-orbiting platfom operations during maintenance and servicing missions 
conducted within the mannedbasc's command and contd  zone. 
The POK shall coordinate any joint platbnn and manned base support by working with appropriate user representatives and the 
SSSC. 

rcsourm 
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development of flight qualification criteria for each. 
Additionally, the LOC will coordinate requirements for 
ORU in-flight maintenance with the development 
centers  and  provide these  to  t h e  Inc remen t  
Management Team or SSSC, as appropriate, for 
incorporation into increment execute documentation. 
The LOC will be responsible for the development, 
validation and configuration control of logistics 
standards, logistics personnel training, acquisition of 
ground support equipment, and will assist in  the 
development of resupply manifests. 

The LOC will also oversee a uniform approach to the 
maintenance and upgrade of the institutional systems 
which support the Program. A key feature of the LOC 
will be extensive use of automated test equipment for 
in-house maintenance and repair. 

Prelaunch and postlanding payload processing tasks 
will be shared by users and the Space Station 
Processing Facility (SSPF). Payload integration in- 
volves up to five different steps, with users performing 
the first two: (1) the build-up of a payload a t  the user's 
facility; (2) the integration of t.he payload into a 
payload rack or Payload Interface Adapter (PIA)38 a t  
Science and Technology Centers or regional operations 
facilities; (3) rack interface simulation and verification 
and rack-to-carrier integration performed by the SSPF; 
(4) carrier-to-launch vehicle integration performed by 
the Shuttle (or ELV) processing facilities; and (5) on- 
orbit installation and checkout by the crew and ground 
support personnel. 

Prelaunch and postlanding operations begin with the 
selection and manifesting of a user to a Station 
increment, and carry through the return of products 
andor  hardware orbit. This will require extended user 
involvement (often on a multi-year basis), with the 
user's depth of involvement dependent on the nature of 
the user hardware and required interfaces with Station 
elements, payload carriers and the launch vehicle(s1. 

Program partners will also coordinate performance of 
the first two steps of the payload integration process 
through their regional operations facilities, and deliver 
the payloads they sponsor to the SSPF for final 
interface verification. For those users who do not have 
access to a S&T Center or regional operations facility, 
the SSPF will offer the necessary integration services. 
The integrated carriers will then be delivered to the 
STS or ELV processing organization for final inte- 
gration into the launch vehicle. Provision will be made 
for late access or stowage on the pad (e.g., last minute 
delivery of biological materials) and early removal at 
landing sites of payloads from the Station logistics 
carriers. 

In addition to user payload processing, the SSPF will 
be responsible for processing Space Station systems 
hardware prior to integration into a transportation 
vehicle (the STS, or ELVs if a~ai lableI .3~ These activi- 
ties include the refurbishment and recertification 
(turnaround) of flight hardware (e.g., logistics carriers, 
payload racks, PIAs). The Station sustaining engineer- 
ing function will oversee the requirements for recertifi- 

KEY FEANRES OF 1OClSTKS OPERATlONS SUPPORT 

logistics operatiom support activities are managed at the launch site under the auspices of a logistics Operations Center (10C) and a 
Space Station PIoCcning Facility (SSPF). 

The 10C will be responsible for the development of the manned based increment maintenance plans and assuring that the 
proccdum. t o d s  and materials to support the incmment maintenance plam are available to support the increment schedules. 
The 10C will be responsible for storage, inventory management and maintenance of all Station system parts, onbital replacement 
units (ORUs) and payload carriers. 
Eatiyllate access to the manncdbase logistics module will be supplied for timtcritical payloads. 
The logistics operatiom support framework allows for the use of a mixed Ueet to provide tramportation support (including 
partner-supplied vehicles). 
Final rack-testation interface verification and checkout will be performed at the Space Station Processing Facility (SSPF). 
Tramportation vehicle integration will be performed by the transportation system pmesshg organization(s). 
Usen will be able to perthn payload-to-rack and PIA level integration through the establishment of Program-certified Science 
and Technology (Sell Centen. Usen would determine SBT Center organization and s t t ~ ~ t ~ r e .  
SBT Centen may serve as representatives of discipline science and technology user groups, and may be celocated at Docs.  
Payloadto-rack a d  PIA integration would be perthned consistent with Station safety and interface requirements. The S W  will 
perfom experiment integration to support usen who do not have access to an SBf Center. 
The Task Force rccMlmends a staged tramition from distributed management of sustaining engineering for US. orbiting 
elements at the development ESCs to a centralized organization at KSC. Et is assumed that this transition will occur when 
operations characteristics have stabilizedsometime in the mature operations phase of the Program. 

"A PIA is intended to support multiple externalpayl&,prouiding a single interfaeelattachment point to the manned base truss. 

Y3imilnr smaller facilities will exist at other launch sites as necessary (includingpartner sites). 
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cation with implementation of these requirements by 
the launch site organization (under the auspices of the 
LOC).40 The prelaunch and postlanding processing 
flows are presented in Figures III-13 and ID-14. 

The framework will accommodate the development of 
partner LOGS and SSPFs if and when foreign launch 
vehicles and launch sites are used to support the 
Station. In order to assure safety and system integrity, 
i t  is assumed that these facilities will have to adhere to 
the same basic standards and procedures as the KSC 
facilities, and “report” to the Program Integration level 
responsible for integrated logistics. 

0 Manned Base Systems Operations Support 

During real-time operations, the SSSC (led by its 
Flight Director) is charged with maintaining manned 
base systems in working order and providing for the 
general health and welfare of the crew. SSSC responsi- 
bilities will include: space systems performance 
monitoring, resource availability assessments and 
projections, oversight of and support for increment 
changes, systems and user operations r e ~ l a n n i n g , ~ ~  

0 NASA 
0 PARTNERS 
0 COMMERCIAL (REIMBURSABLE) 
0 OTHER GOVERNMENT AGENaES 

systems maintenance, housekeeping templates, crew 
safety assurance, extravehicular activity (EVA) 
scheduling and support, trajectory and altitude main- 
tenance, and command and control zone operations 
support (in conjunction with the STS Mission Control 
Center).42 

PAYLOAD - RACK AND PIA BUILD, 
INTEGRATION AND VERIFICATION 

(NOT SPACE STATION FUNDED) 

HARDWARE 

HARD WARE 

In the interest of system safety and clear communi- 
cations paths to the Station crew, the SSSC will 
perform overall management and control of the air-to- 
ground data and voice links, and will be responsible for 
coordination of Space Station systems flight data file 
uplinks to the crew (including checklists and crew 
timelines). The POIC will be responsible for coordi- 
nating specific user operation of the data and voice 
links for payload operations, consistent with SSSC 
operations guidelines and constraints. 

The SSSC is also responsible for integration of all 
systems upgrade and  sus ta in ing  eng inee r ing  
operations support provided by the various Engineer- 
ing Support Centers (both domestic and par tner  
supplied -- see again Figure 111-12). The SSSC 

PAYLOAD ACCOMMODATION MANAGEMENT (PAM) SUPPORT 

1 1 v 
USERS - PAYLOAD BUILD AND 
FUNCTIONAL VERIFICATION II CERTIFIED INTERNATIONAL SCIENCE 1 AND TECHNOLOGY CENTERS 

LAUNCH SITE (9; 
OPTIONAL SERVICE - RACK 
BUILD, INTEGRATION, AND 

VERIFICATION 
I I I -. vl 

PAYLOAD - LOG MODULE 
LOAD AND INTEGRATION: 

1. CONSUMABLES 
2. ORU’s 
3. FLUIDS 

1. LOGISTICS MODULE 
2. UNPRESSUWZED CARRIER 
3. FLUIDYGAS CARRIER I I 4. DRVGOODS 4. PROPELLANTCARRIER 

5. HARDWARVSPARES etc. I I 5. ORUCARRIEWPALLET I 
1 1  I I I 

CARGO INTEGRATION: 

INTERFACE TEST 
PAD ACCESS 

Figure 111-13 Prelaunch Hardware Flow 
User Payloads And Station Logistics Materials 

‘°Further details of the logistics support Operations mncept can be found in the Ground Operations Panel report. 

“Real-time user replanning will be initiated by the IWG, and coordinated and approved by the Discipline Operations Team responsible 
for execution of that user operation and passed through the POIC to the SSSC. 

“The manned base’s command and control zone is the area within 20 nautical miles of the manned base in the fore and aft, top and 
down directions, and within five nautical miles in out-of-plane directions. Within this zone, the onboard crew maintains control authority of 
all manned spacecraft and an increased level of communication and tracking activity for STS visits. 
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Figure 111-14 Postlanding Hardware Flow 
User Payloads And Station Logistics Materials 

LAUNCH SITE PROCESSING 

The functiomlmpomibilities to be performed by the launch site in the implementation of prelaunch and postlanding operatiom 
include the Wlowing: 
0 Conduct ground operatiom reviews to dsKss/ correct payload problems; 
0 Develop ground integrationltest prorcdum from payload element inputs; 
0 Perform payload physical integrationldeintegration, where requited; 
0 Receive payload integrated elementi (racks, PIAS); 
0 perfom, integratedpayload mission testing on Station interface simulaton for compatibility assessments and safety assurance; 
0 Perform integrationldeintegration of Space Station logistics carrien; 
0 Perform Space Station logistics carrierlpayload interface testing; and 
0 Integrate and veri@ Space Station logistics carriers to launch vehicles 

integrates any plans for capabilities enhancements 
into the real-time operations allocations for systems 
maintenance versus user operations. 

The SSSC will provide active support to the crew for at 
least one shift per day, with a minimum level of 
support consistent with safety requirements the 
remainder of the time. Extensive use of automated 
monitoring capabilities will help to keep personnel 
requirements to a minimum. 

Other systems inputs are provided to the SSSC by the 
LOC for logistics support requirements, and by the 
Platform Support Center (PSC) for any  t ransfer  
operations scheduling requirements for servicing of the 

Co-Orbiting Platform (COP). These inputs  a re  
integrated into the real time replanning effort, along 
with the user resource templates provided by the POIC 
to maximize systems performance, crew effectiveness, 
and user operations returns. 

0 Payload Operations Integration Support 

The POIC (managed in  real-time by the Payload 
Operations Director) will support manned base 
operat ions by providing t h e  user  opera t ions  
requirements integration function for the various U.S. 
and partner-sponsored user support facilities which 
were previously described in Section I-D. (See Figure 
El-15.) This will involve the acquisition of all payload 
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SSSC RESPONSlBILlTlES 

Resource Availability Assessments: The SSSC provides resource availability templates to  the POlC enabling user development of 
real-time execution plans 
Resource Availability Pmjections: The SSSC provides resource availability projections to the Increment Management Teams (IMW 
working on subsequent F I R .  These projections repmcnt the latest infonnation available to the team since the last TOP was 
published. hjections are also made available to the Tactical Utilization and Operations Planning function for their use in 
building the TOP for the next two years of flight increments. 
Maintenance and Housekeeping Templates: The SSSC develops and maintains the standard maintenance and housekeeping 
template that reflects all routine systems operations and maintenance requirements. 
Systems Performance Monitoring and Analysis: The SSSC provides adjustments to the systems operations templates multing 
from malfunctions or perfonnance degradations as required by the crew and the POlC Replanning efforts in the intemt of 
maintaining payload user operations are considered and implemented as posib/e. 
Safety: The SSSC is responsible for the sak conduct of all manned base operations, both Station systems and user systems, 
including oversight of all hazard control plans. 
Extravehicular Activity (EVA): The SSSC manages all EVA procedure development andsupports EVA operations. 
Trajectory and Altitude: The SSSC monitors the orbital status of the manned base and schedules trajectory and altitude 
adjustments (Coordinated with the POlC to minimize impact on user operations). 
Command and Contrd Zone Opera tions Support: The SSSC is responsible for all planning and opera tions for opera tions indving 
EVA astronauts, OMV, FTS and platforms. STS berthing operations are dircctcd by the SSSC, and coordinated with the STS Mission 
Control Center within the Station control zone. 
Uplink and Downlink: The SSSC provides overall upldown data and voice link management and control as i t  affects the 
configuration of space systems and supporting gmund equipment. 

~~ 
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operations and servicing requirements to be performed 
onboard the manned base as well as at the launch and 
landing site. These may include operat ional  
requirements for transportation system interface 
(including launch environment constraints), payload 
setup or assembly, resource allocation, prelaunch/ 
postlandinglorbital servicing, transportation system/ 
manned base stowage, data collection and distribution, 
and teardownheturn. The POIC will then assist users 
in the evolution of these requirements into end-to-end 
payload increment operations plans, procedures and 
schedules which are safe and which satisfy Program 
design and operations criteria. The SSSC will provide 
resource availability templates (including da ta  
uplinWdownlink constraints) or "utilization windows" 
to the POIC to facilitate integrated user planning. The 
POIC will work with the IWG to optimally schedule 
user activities within these windows. The resultant 
plan for increment user operations will be returned to 
the SSSC for final integration with space systems, data 
systems and  onboard crew act ivi t ies  a n d  for 
publication of the Integrated Operations Plan for that 
increment. 

Additionally, the POIC will interface as  required with 
the launch site to assist in the development and 
integration of related payload requirements into 
logistics operations support plans and prelaunch and 
postlanding processing operations plans. 

Lastly, the POIC provides real-time support to the 
accomplishment of these requirements by Program 
support and user personnel. POIC personnel will 
support the IWG and manage the daily flow of user-to- 
user and user-to-manned base interfaces. The POIC 
will arbi t ra te  resolution of conflicts regarding 
unscheduledlrescheduled payload operations, opera- 
tions priori ties, payload resource allocations, etc., and 

will represent the user to the SSSC for resource 
allocation tradeoffs between space systems and 
payloads. 

Should unforeseen schedule difficulties, resource 
constraints or technical anomalies occur in either 
payload or manned base systems operations, simul- 
taneous and complementary real-time replanning 
support will be provided to the IWG and onboard crew 
by both the SSSC and POIC in order to ensure 
minimum disrupt ion to planned and  payload 
operations activity. It is anticipated that during the 
early portion of each increment, an iterative payload 
operations replanning effort is likely to be the rule 
rather than the exception. Additionally, should 
unforeseen targets of opportunity arise for collection of 
valuable scientific data (such as the observation of a 
supernova), the POIC will coordinate IWG requests for 
special resource allocation with the SSSC to make 
these temporary allocations available (as possible) in a 
timely fashion.43 

SSSC trajectory and altitude data, voice and command 
link allocations resource allocation updates, and 
Station crew and systems status information will be 
continuously available through the POIC as  an aid to 
user replanning and operations. 

Crew Selection and Operations 

Crew selection is integral to the entire operations 
planning and execution process.44 The  SSOTF 
recommends that the astronaut selection, assignment 
and training be coordinated by the existing Astronaut 
Office located a t  the Johnson Space Center. The 
Station and the STS astronaut selection and training 
programs would be distinct, based on their differing 
training requirements. (See Figure III-16.)45 

POK REspoNJBlll77ES 

The Payload Operations Integration Center is a -ram-supplidsupport service for the user community. It is the focal point of many 
of the detailed operations planning and execution activities, including: 

Resource Allocation: The POK suppom the IWG in managing the allocation of resourns to the cumnt pay/& complement 
according to the ~ l e s  and puidclines established in the Tactical Operations Plan and Flight lncmnent Plan. It supports real-time 
replanning through reallocation of resources based on space system and cmu status updates providedby the SSSC. 
User Gateway to Onboard Operations: The POK cdlects user tequiments for wice and data link to and from the manned base. 
It then works with the S S X  to enable implementation of these nquimnents consistent with prooram groundtules for crew 
safety, data systems utilization, and onboard systems configuration management and contrd. 
Support User Planning Activities: The POK supporCr user incmnent execute planning and mal-time replanning activities, dimtly 
or through their mpective DOCS, ROCs, or UoFr The POIC also serves as the usen agent to the SSSC 
Conflict Resolution: 7he POK providcs a dispute mdution function between usen, with final resolution authority Monging to 
the IWG coomistent with safety standads monitored by the SSSC. 

aFurther details on the operations of the SSSC and POZC can be found in the Space Operations Panel report. 

"Crew training procedures are discussed in Section N.D. 

% a t i o n  and STS astronauts will be able to share many basic training facilities and functions, but many of the skills will differ and 
will require specialized training. For instance, Station crew will not require many of the specialized pilot skills necessary for STS 
astronauts. 
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Figure 111-16 SSlSTS Astronaut Organization Training Commonality 

The Task Force Framework establ ishes  three  
astronaut classifications: Station Operator (SO), 
Station Scientist (SS) and Payload Scientist (PS). The 
SO and SS categories will be career astronauts, 
supplied by all the partners. Station Operators are 
dual-function crew members whose primary emphasis 
is on IVA system operations, EVA, control and 
maintenance; secondary functions would include 
science and technology support for user payload 
operations. Station Scientists will have similar skills, 
but their focus would be reversed: the majority of their 
activity will be devoted to IVA and EVA user 
operations ~upport ."~ Payload Scientists will be non- 
career crew members with skills in science, engi- 
neering or technology development user disciplines. 
They will be flown in conjunction with unique payloads 
(e.g., proprietary commercial R&D projects) which 
justify a non-career payload-specialized astronaut. It is 

important to recognize, however, that the extended 
duration of flight increments implies that Payload 
Scientists will have to support a variety of user 
payloads in addition to the primary payload(s) which 
justify their pre~ence."~ Hence, Payload Scientists must 
be incorporated into the crew a t  the start of the 
increment training cycle and be capable of supporting 
multiple payloads within their discipline. 

Station operations are typified by "splitting" the eight 
crew members into two four-man teams working in 
twelve-hour shifts (nine hours scheduled, three hours 
on call).48 A full crew complement would typically 
include one "special operations" team (including EVA- 
trained astronauts) and one general purpose operations 
team. Special operations teams would be more heavily 
"weighted" towards career astronauts, because of the 

'6EVA activities will include repair and maintenance of external components, logistics resupply, and servicing and repair of external 
payloads, the co-orbiting platform and other spacecraft. Due to the added risk and increased operational requirements in performing EVA 
(two astronauts are required for "buddy system'lsafety, plus one astronaut inside to provide support), EVAs will be minimized as much as 
possible. 

47EVA activities will normally be performed by Station Scientists, even for user payloads. I t  was the judgement of the Task Force that 

aBased on a 9O-ahy stay time, each four-man team would remain on orbit for two full increments. 

the cost andcomplexity of training a Payload Scientist toperform EVA would rarely be warranted. 
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emphasis on EVA activities, while general purpose 
operations teams would offer more opportunity for non- 
career Payload scientists. 

In addition to these "activity titles", one member of 
each sh i f t  will be designated a s  t he  S ta t ion  
Commander and will be responsible for manned base 
safety and crew coordination. Since each four-man 
team has a commander assigned during the training 
phase, one must be chosen to lead on-orbit activities for 
a specific increment. Selection will be performed by the 
Program on a case-by-case basis. A number of "rules- 
of-thumb" could be used. For example, the astronaut 
with the most manned base flight experience could be 
designated Station Commander. Alternatively, the 
Station Commander for a given flight increment could 
be the one who is completing his second increment. 
The Station Commander will be a NASA career 
astronaut with previous experience; and could be either 
a Station Operator or a Station Scientist. 

Users will have an  opportunity to influence the 
selection and assignment of crews. The SSOTF 
recommends the creation of a user panel chartered by 
t h e  P rogram to  he lp  def ine  a s t r o n a u t  s k i l l  
requirements for future user support and to critique 
current astronaut performance of user operations 
support activities. This  panel will recommend 
scientists, engineers and technologists for selection as  
Station Scientists and Payload Scientists, and will 
periodically review the Program's flight crew policies 
and practices as  they affect the quality of payload 
operations. 

Crews will be assigned, trained and flown as unified 
teams to enhance safety and promote efficient 
operations onboard the manned base. Career qstronaut 
candidates  will be selected by the  a s t ronau t  
organization, with suggestions from Station- chartered 
user panels. The JSC Astronaut Office will make the 
final astronaut selection recommendations and forward 
them to the head of the utilization and operations 
organization. Increment assignments will be made by 
the JSC Astronaut Office. Payload Scientists will be 
nominated by the user community. Their nomination 
procedures shall be user-defined, but must conform 
with minimum Program astronaut  qualification 
standards. Final approval of PS candidates will be 
made by the head of the utilization and operations 
organization, based on the recommendation of the JSC 
Astronaut Office. International participation in this 
process is expected, and will be specified by MOUs. 

The JSC astronaut organization will define the skill 
requirements (e.g., minimum levels of t ra ining,  
physical condition, etc.) needed by all career Station 
astronauts. It is assumed that "basic training" for all 
new astronauts will take approximately 30-36 months, 
equivalent to the current profile for STS astronaut 
training. Assigned crews will train as a team for 
approximately eighteen months prior to launch for 
specific payload and systems tasks assigned to their 
flight increments. Between missions, i t  is assumed 
that Station scientists will work closely with the users 
in payload and experiment definition and procedures, 
while Station operators will spend a significant 
amount of their time assisting with the Station's 
sustaining engineering and operations functions. 

~ 

0 Engineering Support Operations 

NASA and its partners must provide an  ongoing 
engineering support capability to the Program for 
sustaining the performance of baselined space systems. 
This support will be provided through distributed 
Engineering Support Centers (ESCs) located a t  each 
NASA and partner element development and launch 
center. ESCs will provide personnel and technical 
analysis capabilities to support routine space systems 
sustaining engineering activities as well as "on call" 
support to the Station execute teams for analysis of 
unanticipated situations onboard Station elements. 

Space Systems sustaining engineering can be divided 
into three major categories: systems maintenance 
engineering (engineering required to keep baselined 
space systems operating a t  peak performance); systems 
design engineering (engineering analyses performed in 
support of design modifications); and payload inte- 
gration engineering (engineering in support of user 
payload operations and integration). 

Space Systems Maintenance Engineering: This 
category includes the engineering support 
required to keep space systems operational. This 
consists of planning and execution support 
provided by the launch site and development 
center ESCs on space systems ORU hardware, 
and ESC analyses of assigned flight hardware, 
including: engineer ing analyses ,  safety 
analyses, anomaly tracking and disposition, 
maintenance procedures development and 
verification, modification, repair, installation, 
testing and flight certification. It also includes 
the management, control, ground personnel 
training and scheduling required to perform 
these activities, as well as technical coordination 
with contractors and Program interfaces (e.g., 
development activities). 

Space Systems Design Modifications Engineer- 
ing: This activity will be performed by the 
development center ESCs (routinely or upon 
request) on their  assigned space systems 
hardware and software, including: performance 
and trends analyses, safety analyses, anomaly 
tracking and flight hardware systems disposi- 
tion, design engineering, procedures develop- 
ment and verification, modification, repair, 
installation, testing and flight certification. 
This also includes the management, control, 
ground personnel training and scheduling 
required to perform these activities, as well as  
technical coordination with o ther  ESCs, 
contractors, and Program interfaces. 

Payload Integration Engineering: This category 
suppor t s  u se r  payload  o p e r a t i o n s  a n d  
integration at the launch site or development 
center ESCs (routinely or upon request) on 
Program-approved payloads, including: space 
systems compatibility analyses, safety analyses, 
payload-to-element integration, payload-to- 
Station integration, and development of test and 
checkout procedures. It also includes launch site 
installation, testing and flight certification. 
Additionally, it includes the management, 
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control, ground personnel t r a i n i n g  and  
scheduling required to perform these activities, 
as well as  technical coordination with users, 
other ESCs, contractors, and Program inter- 
faces. 

As the operations of the various space and ground 
support systems becomes routine and their operating 
characteristics become more predictable and stable, the 
SSOTF suggested central iz ing the  sus ta in ing  
engineering function for space systems a t  the launch 

This entails transitioning the sustaining 
engineering expertise in a gradual manner from the 
distributed development centers and their geograph- 
ically dispersed contractors to a corresponding set of 
expertise at the launch site(s). 

Focusing space systems sustaining engineering at the 
launch site(s) takes advantage of the “hands-on” 
hardware engineering expertise develdped by the 
launch processing teams; provides central locations for 
integration, test, and verification of system and 
payload interfaces; and centralizes and simplifies the 
development of on-orbit maintenance procedures. The 
transition will also gradually relieve the development 
centers of their responsibility for the more routine 
aspects of Program operations and permit them to 
transition engineering skills back into design and 
development activities. 

Many of the facilities necessary t o  support  this 
suggestion will be in place a t  the launch sites (e.g., test 
and integration facilities and logistics operations 
facilities). However, there will be some additional 
costs involved in relocating specific system and 
subsystem tes tbeds  a n d  prototypes from t h e  
development centers to the launch site(s). There may 

also be requirements to develop training capabilities 
and facilities at the launch site(s) to train crews for on- 
orbit sustaining engineering or repair tasks. 

The suggestion must also take into consideration the 
fact that the development centers (both NASA’s and its 
Partners’) will have built up approximately ten years 
of “organizational inertia” during the development, 
assembly, and early operations phases of the Program. 
This will lead to some risk not only in transitioning 
responsibility away from the development centers, but 
also in acquiring and retaining the correct engineering 
skill mix at the launch site(s). While the idea of 
eventually centralizing the responsibility for space 
systems sustaining engineering at the launch sites 
appears to have merit, the SSOTF encourages more 
detailed studies to determine the feasibility, benefits 
and costs associated with this suggestion. 

Summary 

Figure 111-17 summarizes the explanation of the 
manned base Recommended Framework and indicates 
a number of key features. Strategic utilization 
planning is performed a t  the national level, with user 
resources allocated to  the  par tners  v ia  MOU 
provisions. Users will steer the utilization planning a t  
this level for the U.S. via their inputs from the SSUB. 
The Station operations organization will integrate the 
national utilization plans with Station systems 
maintenance requirements to form the five-year CUP, 
two-year TOP and various FIPs. Users will participate 
a t  all management levels of the Program. However, 
the Station Program will retain control over and 
perform the functions associated with overall manned 
base space operations. The international partners will 
be integrated at all management levels of the Program. 

@Responsibility for sustaining engineering of the ground support systems would remain distributed to respective NASA and Partner 
operations centers. 
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III.B.3. Platform Operations Framework 

The Platform Operations Framework addresses the 
U.S. co-orbiting and polar platforms (COP and POP 
respectively). The European Space Agency (ESA) is 
also providing a polar orbiting platform. Although 
ESA platform requirements will be included in overall 
program planning, i t  will operate independently of the 
U.S. platforms. Hence, operation of the ESA plhtforms 
is not addressed by this Framework. 
The Task Force developed a separate Framework for 
platform operations. The primary reason for doing so is 
that except for servicing of the co-orbiting platform at 
the manned base, the COP and POP have considerably 
different operational characteristics and functional 
requirements. Platform systems operations a re  
controlled exclusively from the ground whereas the 
manned base will be controlled by the ground and by 
the onboard crew. The unmanned platforms will carry 
a smaller complement of payloads than the manned 
base (perhaps only one "facility class" instrument). 
They will also operate for several months or even years 
without requiring servicing, payload changeout, or 
manned interaction. With the exception of enhanced 
opportunities for servicing of the co-orbiting platform, 
planning and conducting platform operations in the 
Space Station era will not be significantly different 
from present-day unmanned satellite operations. 

Although largely independent from manned base 
operations, the platforms will share common support 
services such as engineering support, transportation 
and logistics services, and tracking and data relay 
services. Commonality will also be provided a t  the 
systemdORU-level for the spacecraft (e.g., basic power 
systems,  communications a n d  t r ack iag ,  u se r  
interfaces, and the basic data management system). 

The recommended Platform Operations Framework 
reflects the unique operational requirements of these 
unmanned spacecraft. Figure III- 18 illustrates the 
most likely early utilization of the platforms: an earth 
observing mission for the POP and an  astrophysics 
mission for the COP. These representative configura- 
tions reflect a significant difference between the 
platforms and the manned base; each platform will 
essentially be a unique spacecraft reflecting the 
Mission Sponsor's payload requirements. (Le., most 
platforms are likely to be "mission-unique," although 
there are provisions for "multi-mission" platforms 
supporting different science disciplines). 

The Space Station Program's unmanned platforms will 
support a variety of science and technology users. They 
may also support operational missions such as  weather 
observation and land and ocean resources mapping. 
The co-orbiting platforms may also be used to support 
commercial space research or commercial processing 
and manufacturing. Figure 111-19 illustrates the 
Platform Operations Infrastructure supporting not 
only the on-orbit phases, but the planning, scheduling, 
prelaunch, and ground support activities necessary to 
conduct the mission of the platform and its payloads. 

The SSOTF investigated a number of alternatives for 
Platform Mission Management. These alternatives 
divide the overall functional responsibilities for 
managing a particular platform mission between the 

Space Station Program and the user. Functional 
responsibilities for mission management support fall 
into four categories: (1) Platform Supplier; (2) 
Platform operator; (3) Payload operator; and (4) other 
Mission Support (i.e. launch support, institutional 
support, payload development, and payload integration 
with the platform). 

The Platform Mission Manager is responsible for 
coordinating and managing each of these functional 
areas to provide the services and capabilities necessary 
to achieve the mission success criteria. Table III-7 
provides a summary  of t h e  var ious  mission 
alternatives developed by the SSOTF to characterize 
platform operations. 

The SSOTF observed that short term missions appear 
to be more applicable to Alternatives 1 and 2; long term 
missions appear to be more applicable to Alternatives 4 
and 5. "Quick is Beautiful" user missions for platforms 
appear to be more applicable to COP missions managed 
under Alternative 1. 

For short term missions i t  i s  desirable to leave 
sustaining engineering responsibilities with the  
Platform operator. For longer te rm missions, 
sustaining engineering responsibilities could be 
transferred to the user but maintenance of th i s  
capability will be difficult. 

The SSOTF concluded that: (1) the program should not 
preclude the selection of any alternative; (2) the 
selection of the Mission Management alternative 
should be made on a mission-by-mission basis; and (3) 
the first COP and POP platform mission should 
initially be managed under Alternative 1 to ensure 
accomplishment of Program engineering, utilization 
and operations objectives. After successfully 
demonstrating the platforms' capabilities, alternatives 
4 and 5 may be implemented on future platforms. The 
Station Program should also retain responsibility for 
planning and conducting any Transfer operations for 
early platforms and payloads. 

III.B.3.a. Strategic Utilization and Operations 
Planning 

Figures 111-20 and 21 summarize the end-to-end 
planning process for the U.S. polar and co-orbiting 
platforms. The major difference between the POP and 
COP processes is that  the COP transfer (servicing) 
operations planning is fully integrated into the  
manned base planning flow. Similar to the manned 
base, these two planning processes serve as  the focal 
point  for describing the  Platform Operat ions 
Framework. 

Program Policy level planning is common with manned 
base strategic planning in order to provide overall 
Program planning coordination (provided through the 
CUP). Platforms will be managed by the contributing 
partner a t  the Program Integration and Program 
Execution levels. (The U.S. and ESA platforms will be 
managed independently.) Platform tactical planning 
and operations execution are also independent of the 
manned base except for COP transfer operations 
requiring manned base servicing activity. 
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Table 111-7 Platform Mission Management Alternatives 

0 ASTROPHYSICS TELESCOPE CONFIGURATION 
0 ORBIT ALTITUDE: 
0 LAUNCH SEQUENCE: AUGUST, 1996 
0 SERVICING AT SHORTER THAN 2 YEAR INTERVALS FOR 

CRYOGEN REPLENISHMENT 
0 LONG MISSION LIFE:lOTO15YEARS 
0 LAUNCH VEHICLE: STS AND OMV 
0 USER REQUIREMENTS: SIRTF AND AXAF 
0 PEAK DATA RATE: 

463 TO 1000 Km; INCLINATION 28.50 

<6 Mbps 

CO-ORBITING PLATFORM (COP) 

niGn GAIN DUAL 
MNDASSEMILV 

PROPULSION MODULE 1 

1 EARTH OBSERVING MISSION DRIVEN 
I ORBIT ALTITUDE: 500 TO 900 Km (OPERATIONAL) - INCLINATION 980 (APPROXIMATELY) 

-SUN SYNCHRONOUS 
I DEPLOYMENT ALTITUDE: 240 KM 
I SERVICING ALTITUDE: HIGHER THAN 240 KM 
I LAUNCH SEQUENCE: NOVEMBER 1993 
I LAUNCH VEHICLE: STS AND PLATFORM PROPULSION 

I PEAK DATA RATE: 300 Mbps 
OPTION: ELV AND PLATFORM PROPULSION (INITIAL DEPLOYMENT) 

I SERVICING: AFTER 1-2 YEARS TO ADD PAYLOAD AND EXCHANGE 
PROPULSION MODULE IF STS LAUNCHED 

I LONG MISSION LIFE:UP TO 30 YEARS WITH SERVICING 
I USER REQUIREMENTS: MISSION REQUIREMENTS DATA BASE 

POLAR ORBITING PLATFORM (POP) 

Figure 111-18 Orbiting Platforms 
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Figure 111-19 Platform Operations Infrastructure 

(PROGRAM POLICY LEVEL 
FUNCTION) 

CONSOLIDATED 
UTILIZATION PLAN 

POP OPERATIONS PLANS 
(PROGRAM POLICY LEVEL 

FUNCTION) 

LEVEL FUNCTION) (PROGRAM INTEGRATION 
LEVEL FUNCTION) 

Figure 111-20 Platform Operations Framework -- Polar Orbiting Platform 
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Figure 111-21 Platform Operations Framework -- Co-Orbiting Platform 

One of the major strategic decisions made by the Space 
Station Program's Mission Manager and the user's 
Mission Sponsor is a definition of the combined 
platform and payload configuration. As with manned 
base payloads, the Space Station Program does not 
define or select the payloads; that is the responsibility 
of the Mission Sponsor. The Mission Sponsor, with 
active support from individual users, selects payloads, 
establishes priorities, and develops requirements for 

system enhancements of new platforms. The Program 
reviews proposed mission objectives, approves the use 
of Program resources, and commits the Program to 

Key functions performed a t  the Program Policy level 
parallel those performed for the manned base and 
include: (1) mission analyses for the platform, 
payloads, and required systems support, as  well as  

 support.^ 

PUTFORMOPERATKM# 

On-otbit platfom opera tiom are characterized by two distinct phases during which the platfom will k operated to perhm either a 
series of mmissiom, ora single mission for the lifc of the platfom and its payload. These phases are platform Payload operations and 
platfom T r a h r  operations 

platfonn Payload operations: These are the activities perhmui to meet mission o@ectives and success criteria. They are comprised of 
the platform flight and gmundsystems, the platfom's integratedpaylo&) flight and grwnd systems, and supporting systems (e.g., 
infomation systems). These day-today payload operations focus on pmviding w i r e d  support setvices to onboardpayload usus 

plathn Tra-r operations: These activities in&&: (1) initial launch operations, tramlrrr to operational odic a d  spacuraft tcst 
and checkout; (2) omwbit sewicing and maintenance opcntions for both the platfom and its payloads; and (3) recowry or mentry 
operat ionsto~veaplatfomanditspayl~s)fromorbit .  

The platform Support Center (PX) at the Goddad Space flight Center is rcspomsibe for planning and contrdling each of these two 
phases Other capabilities am ptwi&d by the Space Station h g r a m ,  space transportation systems, and the plathn usen The 
Space Station Information System (SSK) pmvides bqth opcational and administrative communications services among a// gnwnd 
loca tions as d l  as the spaceto- gnwnd services linking the PX and the usus to the platform and its payloads. 

"While there are a number of alternatives for platform Mission Management, for simplicity in illustrating the Platform Operations 
Framework, Alternative 1 from Table 111-7 is assumed. Hence, the Platform Supplier, Mission Manager, and Platform Operator are 
assumed to be provided by the Space Station Program. The Mission Sponsor and Payload Operator are provided by the user community. 
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definition of support requirements for transportation, 
logistics, and tracking and data relay systems; (2) 
platform, payload, and  t ransportat ion system 
compatibility assessments; (3) definition of platform 
systems resource requirements; (4) definition of the 
final platform configuration; (5) preparation of 
preliminary implementation and operations plans; and 
(6) the preparation of preliminary transfer operations 
plans. The results of these activities serve as inputs to 
the Consolidated Utilization Plan (CUP). 

III.B.3.b. Tactical Utilization and  Operations 
Planning 

It is anticipated tha t  platform increments (time 
between STS or manned base maintenance and 
servicing activity) will vary greatly in duration, 
depending on platform mission objectives and planned 
orbital lifetime. This results in the need to maintain a 
flexible approach to the flow of utilization and 
operations planning documentation at all management 
levels. Given the temporal scope of the CUP (5 years) 
and the TOP (2 years) and the fact that  platform 
increments are, in any case, much longer than their 
manned base counterparts, a platform's planning 
documentation complement will either consist of a 
CUP, a TOP, and the various execute plans and data, 
or simply of a CUP and the supporting execute plans 
and data. A manned base-type FIP will not be 
req~ired.~'  

Platform planning activity largely focuses on pre- 
launch activities. Once on orbit, Program Integration 
level planning is conducted periodically to update the 
initial plan. However, these updates are not on a fixed 
cycle or keyed to a "flight increment" as  with manned 
base operations. Instead, they are highly dependent 
upon the specific instruments or payloads for which a 
given platform mission has been defined.52 In many 
cases the replanning cycles will be influenced by 
mission drivers such as seasonal earth observing 
cycles. 

The Mission Management organization serves in the 
same functional capacity for a single platform as the 
POCB does for the manned base. The Mission Manager 
will be supported by an Investigators Working Group 
(IWG), consisting of representatives from the users and 
the platform instrument(s) development team. The 
IWG will formulate recommendations regarding 
science planning and implementation, and conflict 
resolution support for user-related planning and 
operations issues. 

The Platform Mission Manager leads the Program 
Integration level planning process (similar in many 
ways to the Increment Change Manager's role in  

supporting the tactical and increment planning 
processes for the manned base). This process includes 
developing integrated platform and payload develop- 
ment schedules; scheduling and acquiring re-quired 
transportation and support services; developing and 
conducting integrated tests; coordinating payload 
requirements with the Mission Sponsor and individual 
investigators; coordinating the formation of a n  
Investigators Working Group (IWG) with the Mission 
Sponsor and user community; defining data types, 
flows, processing, and display requirements; establish- 
ing and administering Program schedules and budgets; 
and integrating user and platform system plans and 
procedures into an Increment Operations Plan (IOP). 
As in the manned base Framework, the Program will 
assign a Payload Accommodation Manager (PAM) to 
assist users through the planning process, as well as 
the integration, testing and verification of the user's 
payload. 

Once on orbit, platform operations are not subject to 
frequent changes in configuration and do not have 
frequent/ routine visits by the STS or servicing from 
the manned base and their crews. When these changes 
do occur, they are reflected in a separate Platform 
Transfer Operations Plan (PTOP). For COP servicing, 
the Platform Transfer Operations Plans are  fully 
integrated into the manned base planning fl0w.5~ 

III.B.3.c. Operations Execution 

Platform Operations Execution is functionally divided 
between platform systems support and user operations 
support. The Program Execution level plans identify 
the sequence of activities, resource requirements, and 
timelines required to be executed by both ground and 
flight systems. User requirements are reflected in 
three areas: (1) payload scheduling; (2) real-time 
payload support and instrument operations; and (3) 
engineering and payload data capture. 

Payload scheduling covers the development of specific 
requirements for instrument operations and payload 
data collection. Execution plans are generated as 
required on an orbital, daily, or weekly basis. These 
plans are then translated into command files which are 
uplinked to the platform to control and manage the 
platform and payload configuration. 

Real-time payload support and instrument operations 
include monitoring and coordinating users and 
platform systems operations (conducted by the PSC). 
Users operating in telescience mode may command an 
instrument in real-time in response to observed data. 
Other real-time (or near real-time) activities could 

5'In the case where a platform is to be maintained and serviced by the STS or manned base at intervals greater than two years (i.e., an 
increment duration beyond the scope of the TOP), the CUP data is used directly togenerate execute plans and data; in the event the servicing 
interval is less than two years, a TOP will be required as an interim step to define multi-increment servicing and maintenance requirements. 

"The difference in operations of a POP accommodating earth observation missions, and the operation of a COP accommodating an 
astrophysics mission (such as a large telescope) precludes a generic definition of Program Integration or Program Execution level planning 
"increments. " 

"The SSOTF concluded that the feasibility of POP servicing requires more study due to concerns ouer transportation availability, EVA 
risk, platform complexity and cost to execute the de-orbit and return to operational orbit transfer maneuvers required by STS servicing. I f  
deemed feasible, POP Transfer Operations Plans would be coordinated and developed with the STS Program. 
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include: fault isolation and restoration and replanning 
to respond to systedpayload anomalies; or imple- 
menting a change in instrument operations generated 
by the user in response to “quick-look“ data analysis. 

U.S. platform payload and platform transfer operations 
will be managed and controlled by a Platform Support 
Center (PSC).54 The PSC functions for platform 
systems control and user support are analogous to the 
SSSC and POIC functions in the manned base. Support 
to users for payload operations will be coordinated in 
the PSC by the Platform Payload Operations Center 
(PPOC). Actual payload operations will be performed 
by individual users in user facilities. Platform transfer 
operations will be planned and conducted in the PSC by 
the Platform Transfer Operations Center (PTOC). The 
PTOC will support specialized servicing planning 
requirements and interface with the manned base and 
STS increment planning activity. Transfer operations 
will be managed by the STS operations organization 
when the STS or STS-based O W  is the servicing 
vehicle, and by the SSSC when these operations are 
performed by the Station-based O W ,  or when the COP 
is brought within the 20 nm command and control mne 
for servicing at the manned base.55 

The final products of user execution operations are the 
reports and analyses resulting from the capture and 
processing of the downlinked instrument  data .  
Platform systems data are also downlinked, captured, 

and processed by the PSC to provide systems trend 
analyses, support anomaly investigations, and support 
the development of maintenance procedures. Systems 
data may also be required by the users to support their 
analysis of instrument data. A detailed planning flow 
reflecting these activities for Platform Operations 
Execution is illustrated in Figure IlI-22.56 

As with the manned base, platform operations will be 
supported by the Program’s Engineering Support 
Centers (ESC), Logistics Operations Center, Space 
Station Processing Facility, and the space transpor- 
tation systems. The Space Station Information System 
supports user telescience requirements by providing 
direct access to platform payloads. The SSIS also 
provides the required communications connectivity 
among all of the other locations illustrated in Figure 
m-19. 

Figure 111-23 provides a summary flow of the platform 
operations framework from strategic planning through 
operations execution for normal platform payload 
operations. Figure 111-24 augments this overview by 
adding the activities required to conduct transfer 
operations as  well as indicating the requisite interfaces 
with the manned base operations structure. These 
figures summarize the explanation of the platform 
operations framework developed by the SSOTF, and 
indicate a number of key features. H F l  REQUIREMENTS 

II I I 

I N S T U E N T  
TIMEUNES 

t‘- 
I I 

Figure 111-22 Platform Operations Execution -- Functional Flow 

-The ESA platform(s) will be controlled by a separate ESA control center. 

=The COP will normally be maneuvered into the same orbital inclination as the manned base, permitting servicing by any of these 
methods. The POP will only be serviced by the STS, possibly in conjunction with an OMV, at the operational altitude of the Shuttle in polar 
orbit. The Program baseline assumes STS launch and use of STS or manned base with OMV for servicing. 

“A parallel discussion and illustration for Transfer Operations is contained in the Space Operations Panel report. 
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SUMMARY FEATURES: PLATFORM opERAnoNs FRAMEWORK 

Platform Program Policy level planning is common with manned base strategic planning to provide overall Program planning 
continuity. Program Integration level planning varies in scope according to platform increment duration. Program Execution 
level planning and mission execution coordination is performed by the PSC. 
Each platform is separately managed by the Program contributor at the Program Execution level; the US. manages its COP and 
POP, €SA manages the ESA polar platform. 
Program Integration and Program Execution level operations are independent of manned base operations except for COP 
Transfer operations (manned base servicing of the Co-orbital Platform). 
The Framework assumes commonality in systems hardware down to the ORU-level to support cost savings in design, development 
and operations. 
US. platform operations are managed at a centralized Platform Support Center locatedat GSFC with the following features: (1)  
operations are modeled after past platform experience; (2) remote user operations (telescience) will be a standard mode of 
operation; and(3J sustaining engineering support is shared with the manned base for common systems. 

I 

0 

0 

0 

1II.C. ORGANIZING FOR OPERATIONS 

III.C.1. Organizational Philosophy 

As specified in its charter, the SSOTF analyzed 
alternative Space Station operations organizations to 
implement the Recommended Framework for the 
Mature Operations Phase of the Program. These 
alternatives were then examined for their applicability 
to both the Development and Evolutionary Phases of 
the Program. 

Based on this analysis, the Task Force recommended 
that the Program should create immediately a Space 
Station Operations Organization separate from the 
Space Station Development Organization. This  
separation should continue throughout the assembly, 
verification, mature operations and evolutionary 
Program phases. The Task Force based this recommen- 
dation on the following principal characteristics of the 
Station operations environment: 

(1) The NASA administrator has recently directed 
key Agency personnel and several study groups to 
analyze and make specific recommendations to 
better focus multi-program spaceflight operations 
across the  Agency from a n  organiza t iona l  
perspective. The above SSOTF recommendation is 
consistent with this effort. 

(2) The Space Station operational "system" will be 
quite large, encompassing multiple NASA centers, 
several international partners, and numerous 
technically and functionally complex disciplines. 
Many of these groups have not been integrally 
involved in the "operations" aspects of previous 
manned space programs (e.g., Program marketing 
and logistics support). The situation will be further 
complicated as the Mature Operations Organization 
takes on user integration and sustaining engineer- 
ing responsibilities, while the Development Organ- 
ization moves on to develop Station evolutionary 
systems and support other NASA initiatives. 

Thus, the management effort required to develop 
and implement an initial operations capability for 
this system will be as great as that required to 
develop and verify the spacecraft systems. The 
establishment of a separate Operations Organi- 
zation in the near  term will allow both the 
Development and Operations Organizations to 
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develop the necessary systems, procedures and 
expertise by the time of initial element launch, and 
will allow the Operations Organization to mature 
along with the technical capabilities of t he  
Program. 

(3) The SSOTF anticipated that the U.S. Executive 
and Legislative Branches would continue to be 
concerned with the prediction, management and 
control of annual Space Station operations costs 
throughout the life of the Program. An organiza- 
tional s t ructure  which clearly differentiates 
operations support functions from those associated 
with systems development would faci l i ta te  
operations cost management and control. It would 
support the projection of ongoing operations perfor- 
mance and costs by primary function, measurement 
of operational resources expended over each opera- 
tions increment, and collection of overall operations 
resource utilization data. This approach would also 
minimize any budgetary conflict of interest between 
the development of flight systems hardware and 
software and the development of ground-based 
operations support systems. 

Additionally, the Office of Space Station should begin 
immediately to establish Program interface agree- 
ments with each NASA institution which will support 
Station operations. This includes interfaces between 
the Station Program and each affected Associate 
Administrator and Center Director. These agreements 
will serve to broadly define the various Center  
commitments which will subsequently become a part of 
their Program Operating Plan submittals during the 
Development and subsequent Mature Operations 
Phases of the Program. 'ljqically, these agreements 
should cover the significant institutional manpower 
requirements and requirements for development or 
enhancement of critical support centers, facilities, and 
systems. They must also cover the major commitments 
by the NASA transportation systems providers as well 
as the providers of communication and data systems 
services. 

Evaluation Criteria 

The SSOTF recognized that any operational organiza- 
tion which i t  recommends must conform to NASA 
policy concerning Headquarters-centralized manage- 
ment control as well as with overall Program goals. 
Specifically, these criteria included 



(1) The organization must be hierarchically and 
functionally structured to centralize Program man- 
agement and control at NASA Headquarters, with 
Program implementation support distributed as 
appropriate to participating NASA centers. 

(2) The organization must provide clearly defined 
user interfaces to the Program at  each hierarchical 
level, and must integrate user requirements so as to 
minimize the number of these interfaces. 

(3) The organization must provide for effective and 
politically acceptable international participation a t  
each hierarchical level and within each level's 
organizational elements, while preserving NASA's 
role as overall Program leader. 

(4) The organization must clearly define the 
Program support functions assigned to each 
participating NASA center while leaving each 
center flexibility regarding specific implementation 
approaches (e.g., project vs. matrix organization). 

PROGRAM ANALYSIS h 
SUPPORT OFFICE 

HO 

t I 
UTWATION h OPS OPERATIONS SAFETY 

(5) The organization must be able to adapt to 
accommodate the varying requirements of the 
Program's phases. 

After considering these criteria and other anticipated 
characteristics of the Program operations environ- 
ment, the SSOTF recommended a Mature Operations 
Phase organizational structure as illustrated by Figure 
III-25. It should be noted' that although the SSOTF 
assumed that this organization would be directed by an 
Associate Administrator (AA) for Space Station 
Operations, the hierarchical distribution of functions 
would remain generally valid if incorporated into an 
agency-wide Offce of Space Operations (i.e., an organi- 
zation including Space Station, space transportation, 
and tracking and data systems operations). Specific 
modifications, however, would require  fu r the r  
analysis. 

It was determined that although this recommended 
Mature Operations Organization was readily adapt- 
able to the requirements of all Program phases, some 
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modifications will be required during the Development 
Phase to better focus on operational capability 
development and to support assembly operations 
planning and execution. These modifications will be 
described in a subsequent section in terms of specific 
changes to the Mature Operations Organization. The 
modified Transition Operations Organization structure 
is illustrated by Figure III-26. 

Finally, the Task Force did not identify specific 
changes to the Mature Operations Organization 
required to support Space Station evolution, since this 
phase involves gradual development of technical 
operations capabilities rather than a discernable 
Program phase. Since evolutionary changes must be 
supported throughout the operational lifetime of the 
Space Station, the basic evolutionary operations 
planning and support capability must be embedded 
within the Mature Operations Organization infrastruc- 
ture. 

SPACE SYSTEMS OPS 
REQUIREMENTS 

INTEGRATION OFFICE 

UO 

III.C.2. Proposed Structure 

III.C.2.a. Mature Operations Phase Organization 

This section describes the operations functions 
performed by each organizational element in Figure 
III-25. Specific recommendations regarding NASA 

SPACE SYSTEMS USER OPERATIONS SPACE OPERATIONS I GROUND OPS LOGISTICS OPS DATA SYSTEMS OPS 
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field center operations roles are identified for each 
element, as are key products and interorganizational 
relationships. Routine organizational element func- 
tions that may be generically labeled administrative 
overhead5' a r e  not  l i s ted  for each  e lement .  
Organizations that are external to the Space Station 
Program but which provide significant support to the 
Space Station Operations Organization are indicated 
on the referenced figures; however, their specific 
organizational structure and functions a re  not  
described. 

(1) Program Policy Functions (NASA 
Headquarters): 

Office of Space Station Operations: This office 
supports the NASA Administrator in all matters 
pertaining to Space Station Operations. The Associate 
Administrator (AA) for Space Station Operations 
exercises overall Program management and control, 
and serves as  principal liaison between the NASA 
Administrator and organizational elements of the 
Space Station Program. As such, the AA authorizes 
and controls all operations functions, products and 
services performed by each hierarchical element within 
the Program structure. As chairperson of the  
international Multilateral Control Board, the AA 
exercises Program leadership across the international 
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partnership and is responsible for a l l  decisions 
affecting Program direction, scope, content and safety. 
As a member of the Space Station Users Board, the AA 
represents those categories of users sponsored by the 
Space Station Operations Program in matters regard- 
ing specific user selection and resource allocation 
(mainly commercial re imbursable  users). The  
Operations AA is the primary focal point for interface 
with other NASA AAs as regards their support to or 
interaction with the Space Station Operat ions 
Program. 

Program Scientist: The Program Scientist a t  the 
Program Policy level serves as a consultant to the AA 
on matters pertaining to: 

0 Domestic and international science, technology 
development, and commercial Space Stat ion 
Program utilization opportunities; 

0 Liaison to various user advocacy groups; 

0 Support to prospective and selected users relative to 
their development of payload operations require- 
ments and objectives; 

0 Support to evolutionary planning; and 

0 Serves as chairman of the Utilization Operations 
Panel (UOP). 

Utilization and  Operations Development Division: 
This office supports the AA as  the SSP advocate to the 
user community a t  large. As such, the office: 

Develops and implements user outreach (market- 
ing) strategy; 

0 Responds directly to user inquiries; 

Coordinates negotiation of "best efforts contracts" 
with prospective users or their sponsors to fly their 
payloads; 

0 Coordinates implementation of partner account- 
abilities and responsibilities per MOU agreements; 

0 Maintains a strategic operations planning "systems 
and services" data base containing current and 
projected resource availability information on 
transportation vehicles, the manned base, U.S. and 
partner platforms, OMVlFI'S, and ground support 
facilities; 

0 Provides chairpersons as required to support the 
international Systems Operations Panel (SOP); 

0 Integrates and publishes the international Consoli- 
dated Utilization Plan in response to SOP and UOP 
requirements; 

0 Maintains functional descriptions of selected 
payloads and their operational objectives; 

Supports evolutionary planning with respect to 
future user requirements, and 

0 Leads in user selection and resource allocation for 
commercial reimbursable and commercial develop- 
ment users, and provides marketing support to 
other U.S. users. 

Strategic Policy Division: This office supports the 
AA in the development and implementation of Space 
Station Program policy relative to international, 
domestic non-NASA and internal NASA Space Station 
Program operations, including: 

International partner or user Memoranda of Under- 
standing (MOU) negotiations; 

Staffing coordination of NASNpartner internation- 
al liaison offices; 

Interaction with Executive and Legislative Branch 
staff offices and committees; 

0 Interaction with non-NASA government organi- 
zations including the Department of Defense; and 

0 Definition of Space Stat ion Program goals, 
objectives and strategic-level operational require- 
ments. 

P r o g r a m  Managemen t  Division: This  office 
provides support to the AA in matters regarding: 

0 Multilateral Control Board logistics; 

Strategic operations policy analysis; 

0 Strategic requirements and plans control; 

0 Program risk assessments, 

0 Determination of Program operations costs; 

0 Development of organizational performance and 
cost measurement  c r i te r ia  and  approval  of 
techniques for assessments of overall organizational 
effectiveness, supportability and guidance i n  
defining long-term Program improvements. 

The office is also responsible for operations budget 
planning and control including. 

Coordination and support to Program Operations 
Plan (POP) development, defense and representa- 
tion of requirements to other organizations and 
agencies, and oversight of program resources 
acquisition; 

0 Primary support to pricing and cost sharing policy 
development; and 

Program milestones development and statusing. 

Evolut ionary P l a n n i n g  Division: This  office 
supports the AA in planning for Program evolution 
operations including: 

0 Definition of Program evolution goals; 

Ongoing interaction with the Program Integration 
and Execution levels of the organization to obtain 
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feedback regarding overall operations effectiveness 
and growth potentialheeds; 

Development of evolutionary operations require- 
ments; 

Conduct of Program Policy level planning for 
enhancement of ground and onboard resources; 

Management of contractor and field center studies 
in evolutionary operations; 

Leads in planning and control of evolutionary 
advanced development requirements for Space 
Station technology; and 

Interaction at the Program Policy level with the 
Evolutionary Systems Development Organization 
regarding implementation of evolutionary opera- 
tions requirements. 

(2) P r o g r a m  Integration F u n c t i o n s  (NASA 
Headquarters): 

Office of the Director, Utilization and  Operations: 
The NASA Director, Utilization and Operations, 
supports the Associate Administrator and has dele- 
gated responsibility and authority to administer and 
control the overall Program Integration and Execute 
Level operations functions within the SSP. This 
includes: 

Control of baseline SSP orbiting and ground support 
elements configuration; 

Control of Program Integration Level operations 
requirements and plans; 

Chairing the Program Operations Control Board; 

Ensuring effective accommodation of user require- 
ments for Program integration including Program 
Integration and Execution level operations plan- 
ning and implementation; and 

Approval of astronauts qualified to fly on the Space 
Station. 

Program Scientist: The Program Scientist at the 
Program Integration level serves as a consultant to the 
Director, Utilization and Operations on mat te rs  
pertaining to: 

Domestic and international science, technology 
development, and commercial Space Stat ion 
Program utilization opportunities; 

Liaison to various user advocacy groups; 

Support to prospective and selected users relative to 
their development of payload operations require- 
ments and objectives; 

Support to evolutionary planning; and 

Review and assessment of current SSP laboratory 
procedures and practice. 

Program Analysis and  Support Office: This office 
provides support to the Director, Utilization and 
Operations in matters regarding budget administra- 
tion and cost control including: 

0 POP construction and defense; 

0 Program resource management; 

0 Support to pricing and cost-sharing policy develop- 
ment; 

0 Operations cost model development and analysis; 
and 

Analysis of life cycle cost trades. 

The office also provides administrative support i n  
areas of: 

0 Program schedules development and analysis; 

0 Program Support Contract management, perfor- 
mance measurement and award fee assessment; 

0 Support to Program Operation Control Board 
logistics; 

0 Configuration control of Program documentation; 
and 

Maintenance of a Program Documentation Library. 

Increment Change Management Office: This office 
provides support to the Director, Utilization and 
Operations, and has the delegated responsibility and 
authority to manage manned basdplafform Program 
Integration level preflight operations planning 
functions at the Increment Planning level. This office 
provides a cadre of Increment Managers to direct the 
unique operations planning aspects (systems mainte- 
nance, new payloads, servicing requirements, trans- 
portation systems interface including ELV visits, etc.) 
associated with each flight increment. Increment 
Managers steer utilization of manpower alrd funding 
resources available for their increment, and provide 
feedback to institutional support organizations relative 
to the performance of planning support personnel and 
operations support systems. This office will be staffed 
by senior operations personnel and  may have  
international partner representatives in Increment 
Manager positions. 

Operat ions Safety Office: This office provides 
Program Integration Level support to the Director, 
Utilization and Operations, in areas involving: 

Management of SSP and payload development and 
operations safety standards (including require- 
ments definition, implementation strategy develop- 
ment, compliance assessment, and formulation of 
waiver recommendations to the Director); 

Occupational health standards implementation and 
monitoring; 

Review oftconcurrence with Increment Hazard 
Control Plans; 
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Certification of S&T Centers as  qualified safety 
inspection sites; 

Review oflconcurrence with onboard operations 
plans and procedures relative to compliance with 
approved safety standards, including those relating 
to crew safe haven provisions; 

SSP interface with the NASA Office of Safety, 
Reliability, Maintainability, and Quality Assur- 
ance; 

Coordination of the SSP Program Safety Review 
Board (PSRB) schedules, agendas, and minutes. 
(The PSRB is chaired by the aforementioned SRM & 
QAOffice); 

SSP interface with the Office of Space Flight 
relative to matters involving Station crew rescue; 

STS/SSP representation a t  NASA safety reviews; 
and 

Provide chairpersons for the Systems Safety Panel 
and the Payload Safety Panel. 

Utilization a n d  Operat ions In tegra t ion  Office: 
This office provides support to the Director, Utilization 
and Operations, in areas including: 

Central ized managemen t  of overa l l  space 
operations, space operations support, and logistics 
operations support across participating NASA and 
international partner centers of expertise; 
Configuration control of the Mission Requirements 
Data Base, containing technical systems and opera- 
tions data on each payload recommended by the 
SSUB and accepted by the SSP for flight; 

Coordination of the acquisition of appropriate 
userlspace systems data from within the various 
NASA and partner support centers to complete the 
required Payload Integration Plan (PIP) Annex- 
type documentation for each accepted user's 
payload; 

Development of payload increment manifest 
recommendations and coordination assessments 
with other Program and institutional-level organi- 
zations; 

Development of Station and platform Tactical 
Operations Plans; 

Support development of Station Increment Hazard 
Control Plans; 

Coordination of the development, planning and 
analysis of integrated logistics requirements; 

Provision of chairpersons as required to support the 
international Systems Control Panel (SCP) and 
Utilization Control Panel (UCP) functions; and 

Configuration control of the various planning data 
bases used to support tactical and execute-level 
space operations, space operations support and 
logistics operations support planning. 

User Accommodations Integration Office: This 
office provides support to the Director, Utilization and 
Operations, in the area of user integration into the 
Program. The office provides a cadre of Payload 
Accommodation Managers (PAM'S), one to be assigned 
to each user accepted by NASA for participation in the 
SSP. The PAM'S primary responsibility is to serve as 
the user's advocate to the Program. PAMs will also 
support the Systems Engineering and Integration 
Office (the SSP agent for transportation system 
Program interface) relative to payload PIP require- 
ments onlfrom the affected transportation system. 
Additionally, this office will support the Utilization 
and Operations Development Division in development 
of SSP marketing materials and in analysis of Consol- 
idated Utilization Plan data. 

Systems Engineering and Integration Office: This 
office provides engineering integration support to the 
Director, Utilization and Operations, in the centralized 
management of space systems sustaining engineering 
across the various NASA and international partner 
development centers. The office orchestrates the 
baseline systems configuration control process for the 
Director including: 

Coordination of Architectural Control Documents 
and Baseline Configuration Documents maintained 
by the assigned development centers; 

Review and classification of baseline systems 
modification requests and coordination of related 
engineering analyses; 

Maintenance of integrated systems performance 
models and data bases; and 

Management and control of an integrated space 
systems maintenance plan. 

In addition to these configuration control functions, the 
office also: 

Provides support to the Program Policy Level 
utilization, operations and evolutionary planning 
functions; 

Serves as the Program interface to the NASA 
Development Organization (external to Office Of 
Space Station Operations); 

Manages and controls overall SSIS/SSE/TMIS 
architecture and spacelground systems interface 
requirements; 

Manages and controls the NASCOWSNPSCN and 
TDRSS program interface requirements (excluding 
network scheduling which is integrated by the 
Utilization and Operations Integration Office); 

Manages and controls real-time data processing 
(level zero) and distribution requirements for space 
and user systems; 
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0 Manages and controls implementation plans and 
schedules regarding the eventual centralization of 
sustaining engineering functions at KSC;58 and 

0 Serves as the Program interface to the various 
transportation system program(s) relative to 
provision and coordination of all space and user 
systems PIP, Annex, and ICD data required of the 
SSP by the affected transportation systems 
programs. 

(3) Program Execution Functions (NASA Field 
Centers): 

Manned Base User  Operations Office (MSFC): 
This office coordinates MSFC manned base space 
operations Program support activities in the principal 
area of user Program Execution Level operations 
planning and real-time support. In addition, the office 
provides ongoing support to the Headquarters Utili- 
zation and Operations Integration Office in performing 
international Payload Operations Integration Center 
(POIC) activities a t  MSFC. This support may routinely 
include coordination and statusing of the following 
POIC activities: 

0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

Support to the various NASA codes and inter- 
national partner organizations relative to payload 
operations feasibility assessments; 

Preflight and real-time accommodation of Space 
Station Users Working Group (SSUWG) and Inves- 
tigators Working Group (IWG) personnel a s  
required to  support tactical-level utilization 
operations planning and perform execution-level 
utilization operations planning; 

Performance of payload-to-manned base operations 
integration and analyses; 

Acquisition of user operations requirements and 
development of associated PIP Annexes; 

Support to user development of ground and onboard 
payload operations procedures; 

Coordination of part-task and integrated payluad 
operations crew training in the MSFC Payload 
Training Integration Facility @“IF); 

Interface with the JSC Space Station Support 
Center (SSSC) relative to acquisition of space 
systems resource templates and concurrence on 
matters of crew safety; 

Coordination of Program payload servicing support 
requirements and analyses; 

Consistent with the Tactical Operations Plan,  
development of integrated user operations timelines 
at the flight increment level; 

Support to SSSC development of the Increment 
Hazard Control Plan; 

0 Real-time support to the onboard crew including 
monitoring of critical payload and user support 
equipment data; 

Support to payload operations replanning and 
contingency operations; and 

0 Coordination of network scheduling relative to 
payload data acquisition and distribution. 

Additionally, this office will coordinate the mainte- 
nance, operation and sustaining engineering for all 
MSFC facilities and equipment supporting POIC 
operations (including Technical Management and 
Information System [TMISI equipment). This includes 
performance and trends analysis, design engineering, 
engineering integration and verification, support 
systems configuration management, maintenance and 
operations (M&O) procedures development and person- 
nel training, verification and control, implementation 
schedules development, and performance of M&O 
functions. 

Platform Operat ions Office (GSFC): This office 
coordinates GSFC space operations Program support 
activities involving U.S. polar and co-orbiting plat- 
forms Program Execution Level operations planning 
and real-time support. It provides ongoing support to 
the Headquarters Utilization and Operations Integra- 
tion Office in performing payload Platform Support 
Center (PSC) activities at GSFC. This support may 
routinely include coordination and statusing of the 
following PSC activities: 

Support to the various NASA codes relative to 
payload operations feasibility assessments, 

Preflight and real-time accommodation of Space 
Station Users Working Group (SSUWG) and  
Investigators Working Group (IWG) personnel a s  
required to support Program Integration Level 
utilization operations planning and perform 
Program Execution Level utilization operations 
planning; 

0 Performance of payload-to-platform operations inte- 
gration and analyses; 

Acquisition of user operations requirements and 
development of associated PIP Annexes; 

0 Support to user development of ground operations 
procedures 

0 Development, validation and configuration control 
of platform operations and servicing procedures; 

0 Consistent with the Tactical Operations Plan, 
development of integrated platform operations 
Execute Plans; 

0 Provision of support to STS and manned base crew 
training in platform servicing techniques; 

“It is an SSOTF recommendation to consolidate all space systems sustaining engineering at KSC following the stabilization of  orbital 
systems operations performance and achievement of a high degree of overall Program maturity. 
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As required to support STS or Manned Base 
servicing operations, provision of real-time support 
to the onboard crew including management and 
control of hazardous commands; 

Monitoring of critical platform systems and user 
systems data; 

Support to payload operations replanning and 
contingency operations; 

Coordination of network scheduling relative to 
platform and user systems data acquisition and 
distribution; and 

Ground operator training. 

Additionally, this office will coordinate the main- 
tenance, operation and sustaining engineering for all 
GSFC facilities and equipment supporting PSC 
operations (including TMIS equipment). This includes 
performance and trends analysis, design engineering, 
engineering integration and verification, support 
systems configuration management, M&O procedures 
development and personnel training, verification and 
control, implementation schedules development, and 
performance of M&O functions. 

Manned Base Systems Operations Office (JSC): 
This office coordinates JSC space operations Program 
support activities involving Manned Base Program 
Execution Level operations planning and integration, 
flight crew interface with Manned Base space and user 
systems, flight crew safety and health considerations, 
and flight crew training. It provides ongoing support to 
the Headquarters Utilization and Operations Inte- 
gration Office in performing Space Station Support 
Center (SSSC) activities at JSC as  well as  activities 
involving flight crew training at  JSC and other NASA 
and international partner centers. This support may 
routinely include coordination and statusing of the 
following SSSC activities: 

Support to payload operations feasibility assess- 
ments and analyses, especially with regards to 
onboard safety; 

Support to Manned Base manifest assessments; 

Support to Program Integration Level operations 
and maintenance planning and performance of 
Program Execution Level space systems operations 
and maintenance planning; 

Interface with the POIC relative to acquisition of 
user operations requirements and concur in matters 
of payload operations safety; 

Performance of integrated user and space systems 
operations execution planning; 

Performance of space systems operations and per- 
formance analyses; 

Development, validation and configuration control 
of space systems operations procedures and flight 
techniques; 

This office will also coordinate the planning and 
execution of a l l  Manned Base flight crew and  
supporting ground operator space systems training 
activities a s  distributed across the Program (See 
training discussion in Section W.H.) and ensure that 
the various simulators and trainers are maintained in 
an appropriate configuration. Additionally, i t  will 
serve as  the requirements focal point for flight crew 
interface with space and user systems. As such, i t  will 
advocate and administer standards relating to systems 
design as  well as those which facilitate safe and 
effective operations. Finally, this office will coordinate 
the maintenance, operation and sustaining engineer- 
ing for all JSC facilities and equipment supporting 
SSSC and crew training operations (including TMIS 
equipment). This includes performance and trends 
analysis, design engineering, engineering integration 
and verification, support systems configuration 
management, M&O procedures development and 
personnel training, verification and control, implemen- 
tation schedules development, and performance of 
M&O functions. 

Pre and  Post Flight Operations Office (KSC): This 
office coordinates KSC manned base and platforms 
space operations Program support activities in launch 
site processing integration of space-bound cargo. It 
provides ongoing support to the Headquarters Utili- 
zation and Operations Integration Office in performing 
Space Station Processing Facility activities at KSC. 
This support may routinely include coordination and 
statusing of the following space systems and user 
systems integration activities: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Development of cargo processing schedules, flow 
templates and operating plans; 

Development, validation and configuration control 
of processing standards and procedures; 

Transportation system launch site interface; 

User launch site interface; 

International partner launch site interface; 

Attached payload interface testing and verification; 

Support to space systems on-orbit maintenance 
analyses; 

Consistent with the Tactical Operations Plan, 
development of the various timeline, flight rule, and 
safety related increment execution documentation 
including the Increment Hazard Control Plan; 

Provision of real-time support to the onboard crew 
including management and control of hazardous 
commands and monitoring of critical space systems 
and user systems data; 

Support to Manned Base operations replanning and 
contingency operations; and 

Coordination of network scheduling relative to 
space systems data acquisition and distribution. 



0 Experimentcto-rack interface testing and verifica- 
tion (also performed at Science and Technology 
Centers); 

0 Rack-to-element interface testing, verification and 
flight certification; 

0 ORU-to-element interface testing, verification and 
flight certification; 

0 Postflight cargo deintegration; 

Hardware recertification for flight; 

0 Coordination of late pad access and early landing 
site retrieval requirements; and 

0 Ground personnel training. 

Additionally, t h i s  office will coordinate  the  
maintenance, operation and sustaining engineering for 
all KSC facilities and equipment supporting cargo 
processing operations (including TMIS equipment). 
This includes performance and trends analysis, design 
engineering, engineering integration and verification, 
support systems configuration management, M&O 
procedures development and personnel t ra ining,  
verification and control, implementation schedules 
development, and performance of M&O functions. 

Logistics Operat ions Office (KSC): This office 
coordinates KSC Program support activities in the 
principal area of Integrated Logistics System (ILS) 
services for space-bound cargo. It provides ongoing 
support to the Headquarters Utilization and Opera- 
tions Integration Office in performing Logistics 
Operations Center activities a t  KSC. This support may 
routinely include coordination and statusing of the 
following space systems and user systems logistics 
integration activities: 

Coordination of ongoing ILS analyses by MSFC 
(part of MSFC's space systems sustaining engineer- 
ing function); 

ORU spares procurement, repair and inventory 
management, and supply support, 

Development, validation and configuration control 
of ILS standards and procedures; 

Ground transportation and handling of cargo 
elements and components including postflight dis- 
tribution, following space transportation system 
deintegration; 

ILS personnel training; 

Ground support equipment acquisition; 

Space and user systems mass and volume data base 
management and control; 

Resupply and return manifest development, 
management and control for Program logistics 
carriers; and, 

Configuration management of ORU, crew systems, 
and user systems onboard stowage. 

Additionally, this office will coordinate the mainte- 
nance, operation and sustaining engineering for all 
facilities and equipment supporting Logistics Opera- 
tions Center and ILS operations (including TMIS 
equipment). This includes performance and trends 
analysis, design engineering, engineering integration 
and verification, support systems configuration 
management, M&O procedures development and 
personnel training, verification and control, implemen- 
tation schedules development, and performance of 
M&O functions. 

Space Systems Sustaining Engineering Offices 
(HQS, MSFC, JSC, GSFC, LeRC, KSC, Canada,  
ESA, Japan): Each NASA and international partner 
center's office coordinates the ongoing sustaining engi- 
neering associated with its assigned space systems. 
(See Table III-8.) for the manned base and platforms. 
In performing their sustaining engineering functions, 
each office provides ongoing support to the Head- 
quarters Systems Engineering and Integration Office. 
This support may routinely include coordination and 
statusing of the following space systems sustaining 
engineering activities: 

0 Systems performance and trends analysis; 

0 Design engineering (including appropriate inter- 
face with the Development organization external to 
the Office of Space Station Operations); 

0 Engineering integration and verification; 

0 System configuration management; 

0 Definition of requirements for delegated space 
systems maintenance; 

0 Technical systems operations procedures develop- 
ment and validation; 

0 Support to the Headquarters configuration control 
process; and, 

0 Systems upgrade and maintenance schedules 
development. 

Additionally, the KSC Office will coordinate the 
development of space systems ORU manifests, manage 
any launch site ORU maintenance and modifications, 
develop and manage generic sustaining engineering 
standards and processes, and develop and manage a 
configuration data base on each space system and 
subsystem ORU. Finally each office will coordinate the 
maintenance, operation and sustaining engineering for 
all supporting ground facilities and equipment 
(including TMIS interfaces) in much the same manner 
as i t  supports its space systems sustaining engineering 
functions. 

III.C.2.b. Development Phase 

This section describes the modifications to the Mature 
Operations Organization necessary to meet the  
requirements of the Development Phase. This  
structure is designed to effectively manage and control 



RESPONSIBLE 
CENTER 

HQS 

MSK 

JSC 

GSFC 

LeRC 

K X  

Canada 

ESA 

Japan 

CATEGORY 

D 
D 

D 

D 
D 

D 

A.0 

L 

A.0 
C 

A.6 
C 

A.8 
c c 

AREA OF RESPONSIBILITY 

I 

I Technical Documentation Configuration Control 
Integration of distributed sustaining engineering activities 

a Integrated Elements 
a Integrated Space Systems 
e Sustaining Engineering Standards 
Coordination of baseline space systems and GFE support systems configuration 
control process 
Integrated maintenance data base control 
Development, management and control of an integrated space systems maintenance 
plan 
Development and implementation (following Program maturity) of a sustaining 
engineering consolidation plan 

Onboard space systams as follows: 
a Structures 

Core Modules 
a Racks 
0 logistics Modules 

ConnecVlnterconnect Apparatus 

0 
0 Thermal (Internal System) 
0 Communication and Trackin (internal System) 
0 Data Management (Internal!ystem) 
0 

a Outfitting 
0 US. laboratory Module 
a Habitation Module 
0 1 isticsModule 

Integrate7logirticr s 
Orbital Maneuvering 6%ize(OMV) 
e OMV-To-Mobile Servicing Center (MSCS) 
a OMV-To-StatiowPiatform Systems 
a OMV-To-PaylMd Systems 

I 

I 

I 

I 

a Systems 
Environmental Control and Lifo Support (End-To-End System) 

Power Management and Distnbution (Internal System) 

I Onboard space systems as follows 
a Structures 
a Truss 

a STS Interface/Berthing Mechanism 
a Mobile Transporter 
e Airlockr 
a Nodes 

0 Data Management 
a Communications and Tracking 
e 
e Thermal ControYSystem 
a Propulsion 
0 EVASystems 
a Resource Integration 
a Crew 

a Systems 

Guidance, Navi ation and Control 

1 Pressurized volume payloads--Station 

I 

I Servicin Facility 
1 Attache! Payload Accommodations 
I Servicin Tools 
I Flight Te$erobotic Servicer(FTS) 
1 Payloads-To-FTS 
1 Attached Payloads-To-Station 
I Payloads to servicing facility 
I Payloads-To-US. Piatform 

I Onboard Space Systems As Follows: 
a Photo Voltaic Module 
0 Solar Dynamics Module 
0 
a Platform Power 

Platform Structures and Systems (Except Power) 

Station Power Management and Distribution 

I 

I Engineering analyses of logistics operations angrelaunch/postlanding operations 
Launch site maintenance and modifications to s 

processes in support of effective handling of space systems ORU's and supporting 

ce systems ORU's 

ccl2 ". .. 
I ORU upldown manifest development and coordination with the transportation 

system organization 
I As a delegated task from the program integration organization, development of 

eneric standards for space systems sustaining engineering for use by all distributed Pcr. 
I 

1 MSCS 
1 MSCETo-Payload 

&~~lopment and management of a configuration status and maintenance history 
data base for each space system ORU 

1 Columbus lab and associated space system 
I Pressurized Volume Payloads-To-Columbus Module 

I Japanese Experiment ModulelExposed FacilityExperiment logistics Module and 
associated space systems 

1 Pressurized volume payloads-to-la nese Experiment ModuldExposed 
Facilitv/Exwriment logistics Modur  

* A I Maintenance Engineering Responsibility 
8 I Design Engineering Responsibility 

* C = Payload Integration Responsibility 

Reference section 111.8.2. Engineering Support Operations, for category definitions. 

D = Sustaining Engineering Integration Responsibility 

Table 111-8 Space Systems Sustaining Engineering Responsibilities 
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the development of a diverse and user-oriented 
Program operations capability. Further, it supports 
the complex assembly and verification process and 
allows for special Program emphasis in areas where 
operations advocacy at a visible organizational level is 
important during development. Finally, it facilitates 
gradual "organizational transition" to the structure 
recommended for the Mature Operations Phase as  the 
Station elements are assembled and verified. 

Where no specific mention is made below of organiza- 
tional elements appearing in the Transition Operations 
Organization diagram (see again Figure m-26), the 
reader should assume tha t  the affected element's 
operational support functions are essentially the same 
as defined for Mature Operations. Of course, there will 
be a slant towards development of the capability to 
perform those functions rather than of routine mature 
operations support: 

(1) P r o g r a m  P o l i c y  Functions ( N A S A  
Headquarters): 

The SSOTF assumed that the existing Office of Space 
Station would create and provide Program Policy level 
management for the Transition Operations Organiza- 
tion. Strategic planning functions for the Development 

Phase are essentially the same as for the Mature 
Operations Phase, but emphasize the development of 
an initial utilization and operations capability and 
defining discipline-generic user requirements (as 
opposed to defining specific user marketing strategies, 
evolutionary planning, etc.). The various NASA and 
partner operations agreements will be established 
through this level of the Transition Organization. As 
currently defined within the Office of Space Station 
(Figure III-271, the operations-related organizational 
elements (including user-oriented elements) appear 
adequate to support Program Policy level transition 
planning at this  stage of Program development. 
However, as noted above, the SSOTF believes that the 
Operations Organization should be separated from the 
Space Station Development Organization during the 
Development Phase. 

(2) P r o g r a m  Integration F u n c t i o n s  (NASA 
Headquarters): 

The Increment Change Management Office will not 
be required in the early Transition Organization; 
however, this office must be in place and organized two 
years before the first element launch to oversee 
detailed operations planning unique to each assembly 
and verification mission (analogous to a mature 
operations "increment 'I). 

Figure 111-27 NASA Headquarters 
Office Of Space Station Organization (Code S) ORIGINAL PAGE 

COLOR PHOTOGRAPH 
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The Space Systems Development Support Office 
will serve as liaison to the space systems Development 
Organization. It will be responsible for ensuring that 
the Development Organization fully integrates opera- 
tional requirements into their Space Station systems 
engineering activities. It is recommended that the 
Development Organization have an analogous office 
(depicted in  Figure 111-26 a s  the Space Systems 
Operations Requirements  Integrat ion Office), 
specifically responsible for the integration of these 
requirements into space systems designs. 

During the Development Phase, there will be no 
dedicated Operations Safety Organization a t  the 
Program Integration Level. The Office of Space 
Station has established the appropriate interfaces with 
the headquarters Office of Safety, Reliability, Main- 
tainability and Quality Assurance (Code Q )  to ensure 
safe systems design during the Development Phase. 
Furthermore, there will not be enough payload systems 
design and operations details available to justify a 
dedicated payload safety integration office. Finally, i t  
will be some time before there are dedicated ground 
facilities operating on behalf of the Space Station 
Program. (Their development is to be certified safe by 
their respective institutional organizations.) As 
specific payloads are selected and funded for partici- 
pation in the Program, and as support facilities are 
developed and enter their operations capability 
certification and assembly operations support stage, a 
dedicated safety operations integration function will 
certainly be justified. 

The utilization and operations functions have not yet 
been combined in this Transition Organization concept. 
The SSOTF judged that at least until the Space Station 
Users Board, the Utilization Operations Panel and the 
Space Station Users Working Group are formed and 
their respective functions assumed, the Program 
should continue to organizationally provide for specific 
user advocacy. Such advocacy ensures that all avenues 
for user access to the Program are fully supported, and 
there is continued objective critique of overall systems 
design and operations capability development to 
support the NASA goal of providing a user-friendly 
Station Program. Hence, the User Operations Integra- 
tion Office is kept separate 

Additionally, since it will be some time before 
significant numbers of specific users are selected and 
funded for Program participation (and hence, few 
requirements for dedicated Payload Accommodation 
Managers), there is not yet a requirement for a 
dedicated user accommodations function within the 
Transition Organization. Any early requirements for 
user integration will be handled by the  User  
Operations Integration Ofice. 

The SSOTF judged that the scope and complexity of 
activities associated with development of an integrated 
logistics capability warranted a separate integration 
office a t  NASA Headquarters. 

The long term supportability of the Station Program 
will be determined in large part by the success of the 
logistics integration activities during the Development 
Phase. One of the key determinants of life-cycle-cost is 
the systematic implementation of Program policies 

regarding commonality, reliability and maintainabil- 
ity. The efforts of a Program Integration level office 
will be required to maintain adequate development 
funding to define and implement these policies across 
the Work Packages and to oversee the development of 
the information systems and management infra- 
structure necessary for mature logistics operations. 
Hence, the Transition Organization includes a Ground 
Operations Integration Office and Logistics Operations 
Integration Office as  organizational elements a t  the 
Program Integration level. 

Likewise, the task of focusing the operations require- 
ments regarding overall architectural design and 
implementation of the Space Station Information 
System (SSIS), with its numerous ground and onboard 
components, is large enough .in scope to justify a 
dedicated Program integration function. Hence, the 
Transition Organization includes a Data Systems 
Operations Integration Office as  an organizational 
element. Additional responsibilities of this office are to 
integrate  the ground operations requirements  
associated with the development of the Software 
Support Environment (SSE) and the Technical 
Management and Information System (TMIS), each 
required to complement the end-to-end SSIS network 
operations. 

During the early-to-mid Development Phase, there is 
no requirement for a dedicated space systems 
sustaining engineering integration function since the 
var ious  e lements  a n d  sys tems a r e  still t h e  
responsibility of the Development Organization and its 
associated work packages and prime contractors. 
However, as the Space Station is gradually assembled 
and i ts  components verified, the work package 
development centers will transition their respective 
space systems' sustaining engineering responsibilities 
to the Operations Organization. Therefore, a systems 
engineering and integration function must be in place 
at Headquarters in time to effect a smooth handover. 

(3) Program Execution Functions (NASA Field 
Centers): 

With the exception of the  Engineering Support 
Centers, all field center organizations will support the 
same operational areas during the Development Phase 
as  they do during the Mature Operations Phase. 
However, functional emphasis will vary over the course 
of the transition period, from support facilitiedsystems 
requirements and implementation plans development; 
to construction, outfitting and certification of the 
facilitiedsystems; to direct support of Space Station 
assembly and operations verification. 

The MSFC, JSC, and GSFC operations capability 
development field offices depicted on Figure 111-23 
provide routine Program support through the  
Headquarters Space Operations Integration Ofice; the 
KSC Pre and Post Flight Operations Capability 
Development Office provides routine support through 
the Headquarters Ground Operations Integration 
Office and the KSC Logistics Operations Capability 
Development Office provides routine support through 
the Headquarters Logistics Operations Integration 
Office. 

78 



As discussed earlier, the Engineer ing  S u p p o r t  
Centers responsible for space systems sustaining 
engineering during the Mature Operations Phase will 
not become a part of the Operations organization until 
after each center's delegated space systems have been 
delivered to orbit and operationally verified. At that 
time, the responsibility for sustaining engineering will 
be handed over to the Engineering Support Center a t  
that field center.59 

II1.D. THE USER INTEGRATION SCENARIO: 
ILLUSTRATING THE OPERATIONS 
FRAMEWORK 

As part of the final concept verification effort, the Task 
Force developed a scenario illustrating the process by 
which a user's payload and operations are integrated 
into the Space Station Program. The effort resulted in 
detailed user integration 'Ylow charts" (enclosed 
separately) demonstrating the activities and mile- 
stones involved in the process, and a narrative of this 
flow. 

There were several goals for this effort: (1) to assist in 
the consolidation of the concepts developed by the 
individual panels into one coherent operations concept; 
(2) to ensure tha t  these concepts were mutually 
consistent and supportive; (3) to verify tha t  the 
concepts provided for a consistent and complete user 
integration process; and (4) to ensure that this process 
is "user friendly" and can accommodate the divergent 
needs of users from different functional and demo- 
graphic groups. 

The scenario falls into three sections: the first section 
traces a single "generic" manned-base user through the 
user integration process. Differences in the flow for 
users with special requirements -- particularly 
between "regular" and "quick is beautiful" users -- are 
pointed out where applicable. The second section 
traces the development of a new platform; the third 
section, the addition of new payloads to an existing 
platform. The scenario was assumed to take place 
during the Mature Operations Phase of the Space 
Station Program (SSP). It is assumed that a "normal" 
crew complement is available to handle payloads, and 
tha t  no evolutionary changes to the Station a re  
planned for this time. 

III.D.l. Manned Base Operations Flow 

Summary 

The scenario begins with the distribution of Space 
Station resources to the international Space Station 
partners, then outlines the process by which U.S. 
resources are distributed among the major user groups. 
(See Figure IIt-28 for a summary version of the user 
integration flow.) From this point on, the scenario 
traces a single generic user through payload selection, 
definition, development, planning, operations and post- 
operations activities. 

Different payload sponsors will vary as  to their payload 
selection procedures; however, this process begins 
when a sponsor (usually a NASA office) solicits investi- 
gators to propose payloads to accomplish the sponsor's 
goals within the sponsork resource allocation. The 
user submits a proposal, which is reviewed by the 
sponsor and, typically, by a peer review group. Having 
passed this review, the sponsor provides a list of 
candidates via the Space Station User Board (SSUB) to 
the Ofice of Space Station Operations (OSSO), which 
performs a feasibility assessment to ensure that the 
payload can be accommodated on the Station. The 
results of this assessment are provided to the sponsor. 
Based on the peer review and the feasibility assess- 
ment, the sponsor selects users. These users' requests 
for flight are submitted to the SSUB for coordination 
into the five-year Consolidated Utilization Plan (CUP). 

At  this point, the user is ready to begin payload 
definition and design work. At several points during 
this process, OSSO conducts reviews (including a 
multiple-phase safety review) to support planning 
efforts and to ensure compliance with Station stan- 
dards. These reviews support the payload-to- Station 
integration process, providing data for the Interface 
Control Documents (ICDs), Payload Integration Plans 
(PIPS), and the Annexes to the PIPS.~O At about two 
years before launch, typically around the time of 
payload Preliminary Design Review (PDR), the user% 
payload is entered into the Tactical Operations Plan, 
assigning the payload to a specific flight increment. 
The user completes payload definition, participates in 
operations planning efforts, and conducts or supports 
crew training and simulation efforts. 

Approximately six months before launch, the payload 
is delivered to the Space Station Program for final 
integration, testing and verification prior to launch. It 
is launched by the Office of Space Flight and integrated 
into the Station by the Space Station crew. The user 
participates in on-orbit check-out and commences user 
operations. As long as  the payload is onboard the 
Station, the user participates in daily planning (called 
"replanning") with other users, and operates and 
monitors his payload and crew operations relating to it. 
Onboard activities may be performed by a user- 
sponsored astronaut who has trained and operates as  a 
member of the crew. When his  operations a re  
completed, the user shuts down the payload, the crew 
deintegrates it, and i t  is returned to earth. The user 
retrieves his hardware and/or any other materials or 
data, then completes his participation in the program 
by debriefing the offices that have been involved in 
accommodating him throughout the user integration 
process. 

The following sections illustrate the manned base user 
flow in greater detail, and refer to the complete 
flowchart associated with this volume. 

59The ESCs may very well consist ofthe same personnel reporting to a different parent organization. 

"These names refer to documents used in the STS program; the STS names are used here to indicate that the Station documentation 
will be equivalent in nature andpurpose. The names may or may not be the same. 
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Initial Distribution of Resources to Partners  and  
Disciplines 

Before specific users can be selected, Station resources 
must be distributed among the various partners and 
user sponsors. The Multilateral Control Board (MCB) 
will divide among the partners the total Station 
resources available to users (as opposed to those 
required to maintain the Station and crew). Based on 
information provided by the OSSO Utilization and 
Operations Development Division (UODD), the MCB's 
Systems Operations Panel (SOP) will provide the MCB 
with a projection of Station resources available to users 
over the coming five years. The MCB will review this 
projection in light of the MOU agreements, and notify 
the partners of the resources available to each.61 

Each partner will be free to select users as it sees fit 
within the resource envelope allotted to it. In the U.S., 
a Space Station User Board (SSUB), consisting of 
representatives of each class of user, will divide the 
U.S. allocation among the disciplines that  use the 
Station. Currently, these classes are  expected to 
include science and applications research, technology 
development, cooperative commercial (i.e., those 
performing R&D activities under cooperative agree- 
ments with NASA), commercial reimbursable users 
(i.e., those who will pay their own way on the Station), 
and other non-NASA government agencies -- primarily 
NOAA and DOD. These user class allocations will be 
reviewed and reworked by the SSUB as new types of 
users emerge. 

With the exception of the non-NASA government 
users, each user class will be assigned a sponsor 
Program Office within NASA. This sponsor will 
represent that user class on the SSUB, and will be free 
to distribute its resource allocation as i t  sees fit to users 
within that class. For space science or application 
users, the sponsor will be Code E, the Office of Space 
Science and Applications. The Office of Aeronautics 
and Space Technology, Code R, will sponsor technology 
development users. Commercial cooperative users will 
be sponsored by Code I, the Office of Commercial 
Programs. Reimbursable commercial users will be the 
responsibility of the Offce of Space Station Operations 
(OSSO) itself, unless they prefer to come through one of 
the other codes. Other government agencies (e.g., 
DOD and N O M )  will represent themselves on the 
SSUB. 

MarketingAJser Development 

The UODD will perform a general Program marketing 
function: conducting conferences, publishing articles 
and brochures, and otherwise alerting the potential 
user communities of the Program's availability and 
capabilities. However, the various user sponsors will 
bear primary responsibility for marketing to users 

within their assigned classes. After they have been 
notified of their resource allocation, the sponsor codes 
will obtain budget authority for new payloads o r  
programs utilizing the The sponsors will 
then solicit investigators via announcements of oppor- 
tunity (AOs) or other means. These solicitations could 
be proposed or handled by Science and Technology 
(S&T) Centers, which have developed expertise in a 
particular area of Space Station utilization (e.g., 
materials or life sciences).63 UODD will assist the 
sponsors by providing specific cost and technical 
information, and will develop standardized forms for 
user/ Station agreements. 

A commercial reimbursable user (i.e., whose payload 
will not be funded by NASA) may learn of oppor- 
tunities on the Station through UODD, Office of 
Commercial Programs or other sponsor outreach activi- 
ties (conferences, target visits, advertising, articles in 
the trade and general press); through an  existing 
contact within a NASA office; or may contact the Office 
of Space Station Operations a t  his own initiative. If the 
user does not initially contact the appropriate sponsor, 
he will be referred to one for further information. 

Contracts with and support to DOD, NOAA or other 
non-NASA government users will be handled by 
UODD. 

Payload Selection and  Inclusion in the CUP 

Once a user has indicated a preliminary interest in the 
Program, his NASA sponsor will encourage him to 
submit a formal proposal. If necessary, the UODD will 
assist him by providing Station information and 
requirements. His proposal will then undergo a series 
of reviews to determine its compatibility with the 
sponsor's goals; with the goals, capabilities and 
constraints of the Space Station Program; and with the 
resource allocations laid out by the SSUB and MCB. 

The user's proposal will first be reviewed by the 
sponsor office to ensure that it meets the goals of the 
solicitation to which it responds. Reimbursable users 
will be reviewed only to ensure that the payload will 
not contravene any limitations placed on Space Station 
activities (by treaty, MOU or U.S. policy, or by safety 
constraints). The SSUB will review the payloads that 
have passed this milestone, and provide candidate 
payload information to the UOIO. The UOIO will use 
this information to perform a feasibility assessment to 
ensure the payload's compatibility with Station 
systems and operations. Institutional operations 
offices will support this assessment as  necessary to 
verify that the candidate payload will meet crew 
interface and safety standards and can be supported by 
the logistics, transportation and information systems. 

"The SOP and UOP are internationally staffed and provided for in the MOUs between the US. and its partners. 

"The relevant NASA user sponsors may subdivide their resource allocations into sub-blocks allotted to their component disciplines 
(e.g., micro-gravity, astrophysics, robotics, structures, etc.) and request funding based on these sub-allotments. 

63The S&T Centers will be established and funded by the Codes and other sponsors, and will be located at NASA or partner field centers 
(or elsewhere) to support and take advantage ofexisting centers of expertise. 
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The SSUB will then provide the resul ts  of the 
feasibility review and preliminary user definition 
activities back to the sponsors. The Codes then 
formally select the payloads they plan to sponsor. 
Following selection, the user prepares a Request for 
Flight (RFF), which is similar to the STS Form 1628.64 
The RFF will outline the user's anticipated demand for 
Station resources, the location of the payload on the 
Station, the desired flight date(& and payload priority. 
For commercial users, the RFF will also cover 
insurance provisions, the involvement of a Payload 
Scientist on board the Station, and any other issues 
which must be considered to permit planning and 
pricing of the activities. The sponsor provides the user 
with a ''best efforts" commitment to the costs which the 
user must pay for access to the Station.65 The user will 
also review the restrictions and requirements that the 
SSP will impose on his payload and activities. 

The SSUB examines the total payload complement 
selected by each sponsor to ensure tha t  the total 
resource requirements do not exceed the resources 
allocated to that  sponsor's class.66 If all sponsors' 
selections are within their allotments, the SSUB 
forwards the combined complements to the User Opera- 
tions Panel for consolidation with payloads approved 
by the other Space Station Partners6 '  With the 
support of the UODD, the UOP will combine all of the 
selected payloads into the CUP and forward i t  to the 
MCB for final approval. The CUP will list all of the 
major utilization and operations activities planned for 
the Station over the next five years, and will assign 
payloads to a particular year and quarter. (It will not 
assign the user to a particular flight increment.) The 
CUP will also assign each payload to a particular 
transportation system (Le., Shuttle or ELV). The 
Associate Administrator for Space Station Operations 
will sign the CUP (acting in his role as Chairman of the 
MCB), and sign all of the Requests for Flight (U.S. and 
international), thereby accepting all payloads into the 
program. He will then forward the CUP to the UOIO 
for implementation. 

At this point, all users on the CUP will have received a 
commitment to fly on the Space Station and to a 
calendar quarter, although they will not have received 
a commitment to a specific date. 

Initial Assessment and Development Planning 

When the CUP is released, the user will initiate 
payload development activity and will become a 
member of the Space Station Users Working Group 
(SSUWG), which will represent the interests of all the 
users in the program. 

At  the  same time, the User Accommodations 
Integration Office will assign the user a Payload 
Accommodation Manager (PAM), who will assist the 
user in completing all SSP assessments and docu- 
mentation, and in meeting the requirements imposed 
by the Program and by the transportation system that 
will carry his payload. The PAM will work with the 
user to develop a Payload Integration Plan (PIP) and 
annexes specifying the user's requirements and  
responsibilities for all phases of the program. The 
PAM will be the user's single point of contact with the 
Space Station Program, as well as  with the transpor- 
tation and data systems offices, for the remainder of his 
participation in the program with this  payload. 
Although the user will be required to satisfy the 
requirements of many offices within the Program and 
will be a t  liberty to contact these other offices if he so 
desires, he may direct all his inquiries through the 
PAM. Similarly, all requests from the SSP to the user 
will be routed through theNPAM.68 This arrangement 
will minimize the confusion that would be caused by 
multiple user-program interfaces. 

The PAM'S first responsibility will be to arrange for an  
indoctrination meeting which will outline SSP 
requirements and reviews. He will also work with the 
user and the sponsor to assemble a development plan 
for the user's payload and the associated operations 
procedures and ground facilities. The PAM will 
monitor the user's payload development to ensure 
compliance with standards and with schedules. 

The user's sponsor may also assign an  experiment 
development engineer (possibly from an S&T Center) 
to assist the investigator in designing and developing 
his payload. In this case, the PAM would work with 
both the user and his engineer. Thus, the S&T Center, 
other sponsor organizations, the Payload Operations 
Integration Center (POIC) and the PAM may all assist 
the user in developing his payload, operations plans 

"Formerly a Form 100. 

"This commitment will be based on information provided to the sponsor by the OSSO User Operations Development Division. I t  is 
important that UODD provide the sponsor codes with sufficiently detailed documentation regarding operating costs and pricing policy to 
enable the sponsor to negotiate this commitment. 

@If  the sponsor's total payload complement exceeds that sponsor's allotment, the SSUB will send the complement back to the sponsor for 
the sponsor topare down. 

"The international partners will solicit and select users according to their own procedures. As with US. payloads, however, the 
proposed payloads will undergo a feasibility assessment by the UOIO prior to submission to the UOP. 

681nitially, all PAMs will be drawn from the element development centers, and will have particular expertise in the characteristics of the. 
element where the payload is to fly. In the future, the PAM assigned to the user may be drawn from the appropriate sponsoring organization 
or S I T  Center so that he will h u e  sufficient expertise in the relevant discipline to perform both the PAM and experiment development 
engineering roles fi.e.,  to support the user both in developing his payload and in satisfying SSP requirements). The UAIO would be 
responsible both for ensuring that an appropriate PAM is assigned, and for training and certifying the PAMs sponsored both by OSSO and 
other NASA-sponsored offices. 
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and ground facilities. The extent of the support 
provided by the PAM and/or POIC personnel depends 
on the terms agreed to in  the Request for Flight 
submitted at  the beginning of the user's involvement 
with the Program. 

Integration of User's Requirements into TOP and  
Assignment to a Flight Increment 

Approximately 24 months before flight (typically a t  or 
near payload PDR), the user's payload will be entered 
into a specific flight increment within the Tactical 
Operations Plan. To do this, the user must define his 
Station requirements to the point where they can be 
coordinated with those of other users. The PAM will 
arrange for a series of reviews and briefings (including 
a safety review) with all of the institutional operations 
offices involved in supporting the user's payload. 

The PAM will use the information obtained in this 
round of assessments to update the PIP and its 
Annexes. The Utilization and Operations Integration 
Office will combine the information in the user's PIP 
with requirements provided by other users, the Office 
of Space Station Operations, the Office of Space Flight, 
and the international partners to assign the payloads 
to a specific flight i n ~ r e m e n t . ~ ~  This new increment 
will be added to the Tactical Operations Plan (TOP) 
which covers all of the increments scheduled to occur 
over the next two years.'O The TOP must be approved 
by all of the partners via the Program Operations 
Control Board (POCB), which i s  responsible for 
oversight of tactical operations planning. 

A user must enter the SSP planning process by this 
stage if he requires a "complete" range of Station 
resources (particularly significant crew time and/or 
power). Because of planning constraints, users 
entering the increment af ter  this  point will be 
restricted with regard to the range of payloads they can 
implement. For instance, crew specialization and 
composition is determined soon after the release of the 
TOP, and crew user training begins at approximately 
18 months before launch; as a result, major new crew 
operations cannot be added to the operations plans once 
the crew has been assigned. 

The TOP will provide "top" level data pertaining to the 
integration of payload and key Station operations 
requirements over the course of the increment. Space 
transportation systems and data  systems SIT ;?art 
operations will also be included. Once his payload is 
included in  a n  approved TOP, the user becomes 
involved in utilization planning for that increment. A 
Program-provided Increment Change Manager is 
assigned to lead in development of a Flight Increment 
Plan (FIP), which integrates payload and space 
systems operations requirements down to the next 
level of detail. The FIP identifies specific scheduling 
constraints, crew skills and work load, payload 
objective priorities, and specific maintenance and 
servicing requirements in order to provide the execute 
planning teams with the data they need to develop 

implementation-level plans and procedures. The 
Increment Change Manager is support by an Incre- 
ment Management Team, composed of representatives 
of operations organizations and of the PAMs who 
represent the increment users. The FIP is refined over 
a period of about six months, and i s  baselined 
approximately one year prior to the beginning of the 
increment. 

Based on the TOP and FIP data for an increment, the 
System Engineering and Integration Office (SE&IO), 
working closely with the assigned PAMs, will support 
the increment users by serving as  Program liaison with 
the transportation and data systems services organiza- 
tions regarding the integration and accommodation of 
user requirements for transportation to and from the 
Station, and for payload data  handling. In  this 
capacity, the SE&IO will represent user requirements 
in  planning meetings, process required Program 
interface documentation, develop associated TDRSS 
utilization plans, and coordination of upldown mani- 
fests implementation. 

The TOP, FIP and related transportation and data 
systems services integration plans and manifests will 
then be forwarded to the various operations support 
centers where increment execute planning will begin. 
Similarly, the transportation and da ta  systems 
services organizations use the documentation to affect 
their own detailed planning. Additionally, the NASA 
Safety, Reliability, Maintainability and Quality Assur- 
ance Office will review matters of safety, particularly 
the payload operation issues reflected in the Increment 
Hazard Control Plan -- a product of the increment 
execute planning process. 

Once the user has been assigned to a particular flight 
increment, he joins other PIS for that increment in an 
Investigators Working Group (IWG), which will be 
directed by an Increment Scientist. This group will 
work together to support development of the FIP, and 
to participate in operations execution planning based 
on the contents of the TOP. The IWG will consist of 
representatives from each user (or at a minimum, from 
each discipline operations center and each direct user). 
It is anticipated tha t  many of these coordination 
activities will, in practice, be handled by the IWG's 
Increment Scientist, PAM or other user representative 
on behalf of his users. 

P a y l o a d ,  O p e r a t i o n s  and G r o u n d  F a c i l i t y  
Development 

In  addition to developing his payload, the user needs to 
gain access to ground facilities from which to monitor 
and operate his payload as needed during flight. These 
facilities must provide all capabilities necessary to 
allow the user to perform any required teleoperations, 
and to oversee any relevant crew activity. The user 
also will be responsible for training any necessary staff 
to operate the payload from this facility, based on the 
payload's operations plan and characteristics. 

"The UOIO also uses this information to update the Mission Requirements Data Base IMRDB). 

"This TOP is based on a 45-day STS revisit schedule. 
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It is anticipated that most users will be assigned to a 
Discipline Operations Center (DOC) or Regional 
Operations Center (ROC) by their sponsor or S&T 
Center. DOCs will be facilities established to support 
work in a single discipline; ROCs will support users in 
a specific geographical area. The DOC or ROC will 
coordinate the operations of its members during flight 
preparation and execution, and may make operations 
facilities available to the users. If desired, the user 
may build his own User Operations Facility (UOF) that 
will link up with the Station and be coordinated with 
other users via the DOC or ROC. Users who operate 
their payloads in or via a DOC will be referred to as 
"discipline users," while ROC users will be referred to 
as "regional users." Some users (particularly commer- 
cial proprietary users) may develop independent UOFs 
that interact with the Station directly via the POIC; 
these users will be called "direct users." 

Final Operations Assessments 

About 18 months prior to launch, the Increment 
Change Manager coordinates final operations assess- 
ments by the SSSC, the POIC, and all other offices 
involved in accommodating the payload. The user's 
PAM and sponsor organization support this assessment 
as  required. Based on all of the user's operations 
assessments and the initial planning efforts of all 
OSSO offices, an increment flight crew is assigned a t  
this time. 

Integration of the User's On-Board Operations 
into the ExecutionlOperations Planning Process 

Based on the FIP and on the results of his final 
operations assessment, the user will participate in the 
increment execute planning process. These execute 
plans are refined continuously until the Increment 
Operations Plan (IOP) and supporting procedures and 
data are finalized six weeks prior to the launch that 
initiates the flight increment; changes occurring after 
this time are considered a part of the "replanning" 
process which continues throughout the increment. 

To initiate the execute planning process, the SSSC will 
update the resource envelope available to users, based 
on the TOP, FIP and updated systems requirements 
estimates, and will forward this estimate to the POIC. 
The POIC will adjust the resource assignments to the 
various DOCs, ROCs and direct users, who will develop 
refined and updated operations plans. The POIC then 
develops an integrated user operations execution plan. 
After approval by the IWG, this user operations execu- 
tion plan is passed to the SSSC for verification of 
compatibility with Station systems requirements and 
for publication as  part of a Preliminary Increment 
Operations Plan. If there are any conflicts between 
user requirements that cannot be resolved by the IWG, 
the POIC has the authority to resolve them. If there 
are conflicts between user and systems requirements, 
the SSSC will be responsible for resolving them. Any 
disputes that cannot be resolved within the SSSCPOIC 
must be taken to the POCB. 

This process will result in a plan which assigns the user 
a particular envelope of resources (crew time, trans- 
mission time, power, etc.) within which he is free to 
carry out his operations. If the user requires inter- 
mittent contact with his payload, he will be assigned 

particular blocks of time within which he can contact 
his payload. If he requires contact with the astronauts, 
he will be given access to a voice link as necessary. He 
can then plan his DOC, ROC or UOF activities within 
this envelope. 

Crew Training Requirements 

The user is responsible for training the Station crew 
and ground personnel in the operation and mainte- 
nance of his payload. The user will explain to the 
Station crew and ground personnel the scientific back- 
ground of the payload and the experiment objectives, 
familiarize the crew and ground personnel with the 
experiment systems, and teach the crew the operations 
plan for his payload. These activities will occur a t  the 
PI'S site where he can draw on his own facilities in 
training the crew and ground personnel. If the user 
will be providing a Payload Scientist, this person will 
be instrumental in this training function. 

Following these sessions a t  the userk facility, users 
with particularly complex payload execution require- 
ments will be asked to deliver two high-fidelity copies 
of their payload and any related software to the SSP for 
use in simulation and training activities. These 
models would "migrate" as needed through the simu- 
lators. They would be used first at the high-fidelity 
simulator collocated with the POIC, then move to the 
SSSC/SSTF as the crew moves from integrated payload 
training to integrated increment training. 

The user would also undergo training provided by the 
SSP, in concert with the crew and other users. This 
training would familiarize the user with the command 
procedures for normal and contingency situations, 
teach him about the "transaction management" system 
used to ensure that user operations do not conflict with 
one another, and verify that his UOF is operational 
prior to launch. If a Payload Scientist will operate the 
payload on the Station, this individual must be trained 
in Station habitation, health maintenance, and in 
operating other crew systems (such a s  cameras, 
communications systems, etc.). 

Payload Integration and Logistics Operations 

Prior to launch, the user's payload must be integrated 
into experiment racks or other carriers, and the racks 
into one of the SSP logistics modules or external pallets 
(U.S. or Japanese). Payloads may be integrated into 
racks either a t  the S&T Center which has supported 
the user, a t  the launch site by the U S .  Pre and 
Postflight Operations Office, or a t  integration facilities 
provided by the international partners in the U.S. or 
abroad. The location of rack integration depends both 
on the terms of the PIP agreement, which sets out the 
user's relationship with an S&T Center; and on the 
location of the payload on the Station. (Payloads flying 
on international elements are  integrated by the  
international partners.) 

If the user will be sending any supplies or spares along 
with his payload (or on a later increment, if the experi- 
ment continues), he will coordinate provision of these 
ancillary materials through the PAM to the Logistics 
Operations Office for incorporation into a logistics 
module. 
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The Logistics Operations Office will make storage and 
preservation facilities at the launch site available to 
the user according to terms established in the PIP 
agreement. These facilities will support users from the 
time the payloads are delivered to the launch site until 
launch. 

Prelaunch Processing 

Once the racks and other equipment have been 
integrated into the logistics module or pallet, the Space 
Station Program delivers the module and any other 
carriers to the Office of Space Flight. OSF integrate's 
the module into the Shuttle or other launch vehicle, 
and is responsible for the module from that time until 
it has been off-loaded onto the Station. If the user 
requires late access to his payload after integration 
into the Shuttle or ELV (for feeding of laboratory 
specimens, handling of perishable substances, or last- 
minute loading of experiments), the SSP will arrange 
for that access via the PAM. All late access require- 
ments will be coordinated by the SSP SE&I Office with 
the Office of Space Flight. OSF is responsible for 
overseeing and executing late access requirements to 
the STS and/or ELVs. 

On-Orbit Check-outlverification 

After the Shuttle has docked with the Station, and the 
logistics module has been unloaded, the Space Station 
crew will install the new racks and equipment. Once 
the user's payload is in place, i t  must undergo an on- 
orbit check-out to ensure tha t  it i s  functioning 
properly. The order in which systems and payloads are 
checked out is determined prior to launch as  part of the 
increment execution planning process. From his  
operations facility, the user will issue the commands 
required to complete checkout and verification, and 
will oversee the activities of the crew. The POIC will 
integrate the user's commands with those of any other 
user, and pass them on to the SSSC for relay to the 
Station. The crew will perform any necessary onboard 
adjustments as overseen by the user and the SSSC. If 
the user desires, the crew will perform the entire 
payload check-out procedure, freeing the user from the 
responsibility for issuing checkout commands or 
overseeing onboard activities. Once the payload and 
systems checkouts have been completed, increment 
operations can begin. 

Integration o f  U s e r  O p e r a t i o n s  i n  D a i l y  
Re planning Process 

The Increment Operations Plan covers the entire 
period of increment operations. However, detailed 
crew integration planning is provided by the IOP only 
for the periods involving STSELV transfer operations 
or other activities requiring complex crewlground 
interaction (e.g. OMV missions, complex EVAs). 
Planning for routine operations during the increment 
will be coordinated on a dailylweekly basis by the 
execute planning teams a t  the SSSC and POIC and 
forwarded to the onboard crew for implementation. 
Each day, the SSSC will update the POIC on the status 
of Station systems; the POIC will in turn update the 
IWG on the status of the user resource envelope. If 
there are any changes to this envelope, it is up to the 
IWG to coordinate changes to the individual user 

plans. (The IWG or representatives of the IWG will be 
located a t  the POIC during the operations increment to 
support this function.) Under the direction of the Incre- 
ment Scientist, user representatives will negotiate new 
resource and time envelopes and forward a modified 
consolidated plan to the POIC; the POIC will in turn 
hand the consolidated plan over to the SSSC to check 
for compatibility with Station systems replanning 
data. 

Inflight Operations 

While his payload is in orbit, the user must perform 
operations originating from his UOF, and oversee any 
actions taken by the Station crew with regard to his 
payload. He is also responsible for monitoring the 
status of his payload to ensure that i t  remains in safe 
operating mode. The POIC monitors Station support to 
all user operations to ensure compliance with user 
requirements. At the same time, the SSSC monitors 
systems status and ensures that user operations are 
not adversely affecting the safety or health of crew or 
Station. 

The user will receive data from his payload while i t  is 
operating on orbit that will allow him to determine 
whether his payload is functioning as planned, or 
whether changes in hardware, specimens or plans are 
necessary. If changes are required, he can negotiate for 
additional crew time or other resources through the 
IWG as part of the daily replanning process. 

If the user's instrument suffers a failure during flight, 
i t  is his  responsibility to correct o r  coordinate 
correction of that failure unless the Station systems are 
suspected of causing the faihre. The user may develop 
a payload inflight servicing plan prior to flight which 
must be performed by the crew. (This expense must be 
covered by the user.) Any changes in the user's 
operations (such as  contingency operations) must be 
approved within the IWG and by the POICISSSC prior 
to implementation. 

U p d a t i n g  R e q u i r e m e n t s  f o r  C o n t i n u i n g  
Operations 

If the user's payload will operate for more than one 
increment, the user must forward any changes in his 
resource requirements to the Utilization and Opera- 
tions Integration Office for inclusion in the plan for the 
next increment. These changes must be approved by 
the POCB before the start of the next increment. 

Payload Shut-Down and  Safing for  Return 

When the user's operations have ended and the payload 
is to be returned to earth, the user is responsible for 
turning off his payload to ensure safe rack deinte- 
gration and to protect his specimens or results. As for 
payload checkout, the Increment Execute Plan will 
include a schedule for this process. The user will 
perform any ground-based commands and oversee the 
actions of the crew in dismantling the equipment. The 
POIC will integrate all user requirements; the SSSC 
will integrate these user operations with the systems 
changes necessary during an increment handover. 



Payload Pick-Up 

Following the return of the payload to the earth, the 
user must pick up his payload and his product and/or 
data. The Pre and Postflight Operations Office will 
deliver the rack (or racks) for deintegration to 
whatever organization integrated it prior to launch: 
The Logistics Operations Office will then deliver the 
payload to the customer using the means of trans- 
portation appropriate to the equipment. If the user 
requires, the SSP will allow him to retrieve the payload 
a t  the STS landing site. The timing, location and 
service fees associated with the pickup, as  well as the 
means of transportation, will be negotiated as part of 
the original PIP agreement or a later amendment to 
this agreement. 

User Debriefing 

When the user's operations for a given payload have 
been completed, he will undergo a debriefing involving 
his sponsor, his PAM, the Utilization and Operations 
Integration Office, the Pre and Postflight Operations 
Office and the Logistics Operations Office. This 
debriefing will be used by the SSP to improve its 
services or interfaces; by the user in planning for his 
next payload, if any; and by the sponsor in determining 
the utility of the Station in fulfilling its goals, 

Archiving of Data 

Some users (particularly science, applications and 
technology users) will want or be required to archive 
data to make i t  available to other users within their 
disciplines. Unless otherwise negotiated as  a part of 
the PIP, archiving of payload data will be handled by 
sponsor organizations -- the S&T Centers or the DOCS. 

III.D.2. Platform User Flows 

The prucess by which a platform is  developed, launched 
and operated is quite similar to that by which the core 
resources are distributed and utilized, although i t  is 
handled entirely separately. There are, however, some 
major differences. First, since the platforms will be 
sponsored, built and operated by the individual 
partners, most platform decisions will be taken by the 
sponsoring partner without requiring approval by the 
other partners. Only those activities which draw on 
common resources (e.g., servicing missions which 
utilize the manned base) will be subject to the review 
process outlined above. 

Second, most of the organizational entities involved in 
handling platform operations will be independent of 
those responsible for the manned base. A Platform 
Support Center (PSC) will correspond to the Space 
Station Support Center (SSSC), and will also handle 
the relevant responsibilities of the Payload Operations 
Integration Center; these latter responsibilities will be 
much less extensive than those necessary to operate 
the core Station. Within the Utilization and Opera- 
tions Development Division, the Utilization and 

Operations Integration Office, the User Accommoda- 
tions Integration Ofice, and other relevant offices, a 
separate subdivision will exist to handle platform- 
related activities. 

The following sections detail the process by which a 
new platform is developed, and the process by which 
new payloads are added to an existing platform. The 
text refers to Parts 2 and 3 of the detailed user scenario 
flowchart associated with this volume. 

Development of a New Platform 

(1) Selection of Platforms and Payloads 

In general, platforms will be discipline-oriented (Le., 
developed to pursue a specific line of research). The 
sponsor (either a NASA office, another government 
agency such as  NOAA, or a private sponsor) will 
develop a proposal for a platform, and discuss the 
requirements with the OSSO Utilization and Opera- 
tions Planning Office. The OSSO will act as an agent, 
procuring common hardware elements from the  
relevant contractors. This arrangement will reduce 
the cost of the platform hardware to the sponsor, and 
will ensure compatibility with Station operating and 
servicing procedures, standards and hardware. 

The sponsor must then obtain funding for both the 
platform hardware itself and for the individual 
payloads. The SSUB will review the platform proposal 
to ensure that  i t  meets the goals of the U S .  user 
community. Once approved by the SSUB, the Office of 
Space Station Operations will assign a mission 
manager to oversee all activities relating to the 
platform.'l The sponsor will release an Announcement 
of Opportunity (or otherwise solicit principal investi- 
gators), and select payloads for definition. 

The Utilization and Operations Planning Office will 
assist the sponsor in performing feasibility and 
compatibility reviews -- ensuring that  the payloads 
selected are compatible with the platform hardware 
and with each other. The relevant operations organiza- 
tions will support these assessments. These reviews 
will allow the sponsor to select the users whose experi- 
ments will make up the initial complement of platform 
payloads. 

Once the feasibility and compatibility assessments 
have been completed, the sponsor and the user must 
agree on the user's resource requirements, operating 
regime, date of launch, and priority. The Utilization 
and Operations Planning Office will assist in develop- 
ing and negotiating the Request for Flight that lays out 
the terms under which the user's payload will fly. The 
SSUB will then review and approve the selected 
payloads and forward the list to the User Operations 
Panel for inclusion in the Consolidated Utilization 
Plan. At the same time, the Associate Administrator 
for Space Station Operations must sign off on the 
agreements, indicating his office's commitment to 
building and operating the platform, and to the  
schedule laid out. 

''If desired, the sponsor canprovide the mission manager. 
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(2) Payload and Procedures Development 

Once approved by the sponsor and the Associate 
Administrator for Space Station, the user will begin to 
develop his payload and procedures. As discussed for 
the manned base users above, a Payload Accommoda- 
tion Manager will be assigned from the Office of Space 
Station Operations' User Accommodations Integration 
Office. The user will develop his payload and complete 
a series of operations and design reviews. (The 
operations reviews are performed by the Space Station 
Operations office with support from the sponsor; the 
design reviews are performed by the sponsor with 
support from the SSP operations office.) The Payload 
Accommodation Manager is responsible for ensuring 
that all reviews, assessments and planning involving 
that payload's interaction with the platform. The 
Mission Manager coordinates all payload activities, 
conducts Operations Readiness Reviews, and coor- 
dinates development of the Increment Operations Plan 
and supporting procedures and data with the support of 
the PSC execute planning team. The sponsor ensures 
that the payload meets its own goals and requirements. 

The Utilization and Operations Planning Office will 
negotiate a launch date and launch services agreement 
with the Office of Space Flight. 

(3) Delivery of Payload EmulatordSimulators 

Some months prior to launch (the exact time remains to 
be determined), the user will deliver payload emulators 
and simulators to the Integration, Test and Verifi- 
cation Facility (ITVF). The ITVF will integrate these 
hardware and software models for use in training the 
platform operations ground crew and for user training. 

(4) 
Platforms 

Delivery and Integration of Payloads with 

Some months before launch (time dependent upon 
payload complexity), the user will deliver the payload 
for integration into the platform. The platform may be 
integrated by the sponsor itself, or by the ITVF. The 
user will provide launch site support as necessary, 
monitored and assisted by the PAM. After integration, 
the Cargo Integration Group will perform final inter- 
face testing and loading, and prepare the platform for 
integration into the launch vehicle. The Office of Space 
Flight will then launch the platform. 

During this period of time, the user will undergo 
training in plaffodpayload operations. The ITVF 
will oversee this training activity. 

(5) On-Orbit Check-Out, Verification and Operations 

Once the launch vehicle has placed the platform in 
orbit, the Platform Transfer Operations Center within 
the Platform Support Center will perform any orbital 
adjustments, system check-out and verification, and 
other activities required to bring the platform into 
working order. Then the users will perform payload 
check-out and verification, with the PSC providing 
interface coordination and control. Once all payloads 
and systems are up and running, the users will partici- 
pate in replanning on an as-needed basis. The PSC will 
notify the users, via the Platform Investigators 

Working Group, of any changes in platform resources 
or capabilities. The Platform IWG will negotiate any 
disagreements, and develop a new user operations 
plan; the PSC will ensure that this plan is followed by 
the users. 

Addition of New Payloads to a n  Existing Platform 

The sponsors may plan to change out some or all of the 
payloads for new ones after the platform has operated 
for a time. The sponsor must obtain approval for a 
change-out mission involving either the Space Shuttle 
or the Space Station. 

(1) Development of a Change-Out Mission 

Having planned for some payloads to be changed out, 
the sponsor must solicit and select new users via the 
process outlined above. The Mission Manager must 
then oversee the development of a consolidated mission 
plan for payload change-out. Since this mission will 
involve the manned base and its crew, the safety 
reviews, training and other operations and planning 
elements for manned base operations must be involved 
in developing the mission plan. 

(2) Approval by the MCB 

Because the change-out mission will involve SSP 
resources that are under the purview of all the part- 
ners, the mission must be reviewed according to the 
multilateral process outlined for manned base users. 
Once the SSUB has approved the consolidated change- 
out mission, the proposal will be forwarded to the UOP 
for inclusion in the CUP and approval by the MCB. It 
will follow the same strategic and tactical planning 
process followed by all manned base users. 

(3) Payload and Procedure Development 

The development of the user's payload and procedures 
will occur in the same manner outlined in the New 
Platform scenario, except that  he will have to be 
compatible with the platform operations environment 
and either the manned base or STS operations environ- 
ment. The user's PAM will be h is  agent  for 
interactions with both organizations as required, and 
will ensure that differences in organizational protocol 
are as  transparent to the user as possible. 

The Platform IWG will work with the PSC as described 
above to develop a platform operations plan. The 
PIWG will also work with the POIC and SSSC to 
develop plans for check-out and verification activities 
a t  the manned base before the platform is returned to 
its operational orbit. The Platform IWG will represent 
all platform change-out users on the Increment 
Working Group overseeing the manned base operations 
during the increment when the change-out will occur. 
This participation will ensure that platform require- 
ments for crew operations, checkout and verification 
and other manned base operations are met. 

The user will deliver hardware and software payload 
simulators to the Space Station Training Integration 
Group for use in crew training (for the physical change- 
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out of the payload), ground crew training (for operation 
of the platform), and user training. Training will occur 
as  described above. 

The user will deliver his payload either to the sponsor 
via an S&T Center, where it will be integrated into 
special carriers or other equipment, or directly to the 
Cargo Integration Office for integration into the 
logistics module or other carrier. He will provide 
launch site support as necessary. 

(4) On-Orbit Operations 

At some point prior to the payload launch, the Platform 
Transfer Operations Center will maneuver the 
platform in for docking with the Station. When the 
platform is operated within the vicinity of the manned 
base (i.e., for servicing missions), the PSC will work 
under the direction of the SSSC to ensure the safety of 
the manned base and crew. 

Once the payloads and the platform are at the Station, 
the crew will perform the change-out. This may occur 
while the Shuttle is still docked with the Station so 
that the payloads being removed can be returned to 
earth with the Shuttle. The user will monitor this 
activity, if necessary, from his own facilities or from 
facilities at the S&T Center or elsewhere. If desired, 
the user can perform check-out and verification proce- 
dures to ensure that the payload is in operating order, 
prior to the platform’s release from the Station. The 
POIC and SSSC will provide interface coordination and 
control, as described in Section III. 

Finally, the platform will be returned to its operational 
orbit; the Platform Transfer Operations Center in the 
PSC will work with the SSSC to perform these 
maneuvers and reestablish the platform in its specified 
orbit. Regular operations will then begin as described 
above. 
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IV. SPECIAL TOPICS 

The Task Force, in conducting its review of Space 
Station operations, recognized tha t  there were a 
number of issues of importance which were not a direct 
focus of the Framework, but which would affect the 
ability of the operations organization to meet Program 
goals. This section provides brief summaries of these 
issues: 

a. Program Observations 
b. Program Operations Costs 
c. International Issues 
d. Proprietary User Operations 
e. StatiodSTS Operations Synergy 
f. Safety 
g. Station Pricing Policy 
h. Crew Training 
i. Space Station Information System (SSIS) 
j. Space Station Management Information System 

1V.A. PROGRAM OBSERVATIONS 

The SSOTF effort took the CETF baseline Space 
Station configuration largely as  a "given"; however, as  
part of its charter the SSOTF was asked to evaluate the 
adequacy of that baseline to meet user and system 
requirements. In its analysis, the SSOTF identified 
several potential trouble spots i n  the baseline 
architecture. These deficiencies could reduce 
operational flexibility; hence, the Task Force includes 
the following Program observations and design 
considerations for further Program review. 

Other Space Launch Vehicles 

Current planning for Station operations assumes that 
there will be eight STS flights per year dedicated to 
Space Station support (manned base and platforms). 
The Phase B definition studies of Station upidown mass 
and crew transfer requirements indicated that this is a 
minimum requirement. Projected upweight transport 
requirements are beyond the capacity of the Shuttle 
bay, and suggest that expanded operations would not 
be possible unless a higher percentage of STS flights 
could be devoted to the Station, Shuttle upgrades were 
implemented which materially enhanced the carrying 
capacity of the fleet, additional orbiters are added to 
the fleet1, or use of ELVs is considered. 

The likelihood of devoting a higher percentage of 
existing capability to the Station was dismissed 
because of the continuing requirements to use the 
Shuttle for other high priority government missions. 

In fact, i t  appears likely that the Station will have 
fewer STS flights available. NASA's joint Space 
Flightispace Transportat ion S tudy ,  performed 
separately from the SSOTF effort, has  examined 
whether i t  is possible to reduce the number of dedicated 
STS flights to five or less.2 

The  major vulnerability of lower STS support  
projections is in payload transfer, rather than crew 
transfer. (With five or more STS flights per year crew 
support capability is not affected.) For example, by 
extending crew stay times from 90 to 120 days and 
increment periods from 45 to 60 days, STS Space 
Station flights can be cut from eight per year to six.3 
However, the cost, in terms of user operations, would be 
severe. Over 100,000 lbs. of transport capacity would 
be lost, and most of this would be absorbed by user 
payloads. (Supplies to support and maintain the crew 
and Station systems can be likened to fixed costs, and 
are relatively insensitive to STS flight rate.) 

The Task Force suggests that NASA utilize expendable 
launch vehicles to the fullest extent feasible for both 
the Development and Mature Operations Phases of the 
Program. Specifically, the SSOTF judged that ELVs 
could be used for launch of the polar orbiting platform, 
and for logistics supply to the Station. Addition of 
ELVs would allow the STSiStation interface to be 
maximized for crew-related transfer and the launch 
and return of high-value payloads. The Task Force did 
not recommend the use of a specific ELV; i t  was 
acknowledged that the Program should be able to draw 
on any available vehicle, including a "heavy lift" 
vehicle, a s  logistics and payload transport needs 
dictate. 

The Task Force also recognized partner interest in 
development of new manned space transportation 
vehicles. The Task Force believes that these vehicles 
could provide a valuable augmentation of Space 
Station logistics capability (especially for crew 
transfer), but noted that i t  should be incumbent upon 
the developers of new manned systems to make them 
compatible with the Space Station, rather than the 
reverse. 

Downweight Limitations 

The Space Station Program currently baselines the use 
of the STS for the return of all materials from the 
manned base to the Earth, With eight flights per year, 

'Provision of additional orbiters, given existing budget constraints, was not pursued as an option available to the SSOTF. 

'This analysis projects that even with a 10,000 lb capacity augmentation and the exclusion of the orbiter. Columbia from the Space 
Station support role (Columbia's payload capacity is 7,200 lbs. less than the newer orbiters), a minimum of six frights per year is required to 
meetpayload mass transport requirements. 

'NASA's manned spaceflight experience base allows for crew staytimes of up to 135 days (projected from Skylab experience by the life 
sciences experts). Assuming an eight man crew, and the ability to 'khange out" four crew members per mission, the minimum STS 
requirement is 5.4 frights per year. At lower fright rates, either enlire crews must be changed out (which suggests a change to single shift 
crew operations with a maximum Station crew size determined by maximum STS passenger capacity), or partial crews must be changed 
out which counters the SSOTF recommendation that crew teams train and work as a unit. It is assumed that maximum staytime on orbit 
will increase as experience in long duration fright grows. A 180-day staytime would allow crew team changeout with only four frights per 
year. 
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the STS appears incapable of accomplishing this task, 
even after subtracting the mass of consumables (such 
as air and water) which can be vented o~e rboa rd .~  

The SSOTF believes that i t  is inefficient for the STS to 
ferry back “garbage”, from the Space Station. One 
potential solution for this problem is the development 
of lightweight, low-cost disposable canis ter  or 
packaging system for deorbiting non-toxic materials 
from the Station. The canister would burn up upon 
controlled r e e n t r ~ ; ~  the STS capability would then be 
reserved for the return of crew and high-value products 
and equipment. 

Emergency Crew Return 

One of the key design and operational issues for the 
Space Station Program is crew safety. The reference 
configuration provides a 28-day “safe haven” capability 
in  the event of a major onboard fai lure  (e.g., 
depressurization of the habitation module). This period 
was determined a t  a time when planners expected the 
four orbiter fleet would be capable of 24 flights per 
year. It was judged that four weeks would be sufficient 
time to “scramble” a rescue mission. 

The Challenger tragedy illustrates the risk in relying 
solely on the orbiter fleet for emergency return 
capability. A catastrophic accident may ground the 
fleet for years; less severe anomalies could result in 
downtimes of several months. Should the Space 
Station crew be reliant upon the STS for emergency 
return, NASA would face the decision to launch a 
rescue mission with a high risk of failure. 

The SSOTF’s analysis of on-orbit crew health also 
indicates the need €or a more rapid return capability in 
the event of major illness or injury to one or more crew 
members.6 Using the Soviet long-duration flight 
experience a s  a proxy, the Program can expect 
problems requiring rapid crew return to Earth to occur 
every 1-2 years (assuming an eight man crew). Even if 
a Shuttle flight could be launched within 28 days, i t  
might not be soon enough to save the afflicted crew 
members. 

For both of these reasons, the Task Force recommends 
that NASA more fully incorporate emergency crew 
return concepts into current Phase C activities. (See 
Section V for complete recommendations.) The SSOTF 
did not conduct a full analysis of emergency return 
requirements; however, a few parameters were defined. 
First, the vehicle should not require extensive crew 
operation, as the Space Station crew members will not 
possess the same type of pilot’s skills as STS pilots and 
commanders have. Second, the vehicle should have a 
low-G re-entry profile (3G max.) consistent with 
transport of an injured or ill crew member. Finally, the 
emergency crew return capability should incorporate 
basic medical stabilization capabilities (intravenous, 
electrocardiographic). 

Onboard Environment 

The goal of environmental monitoring (EM) is to 
quantify and track all potential biological hazards. 
The EM system must be capable of measuring volatile 
substances (organic and inorganic), particulate matter, 
and the microbial load of the manned base atmosphere. 

The manned base EM requirements are significantly 
more extensive than those for the STS. Manned base 
mission duration precludes the assessment and 
certification of the internal environment by post 
mission analysis of samples obtained in  flight. 
Experimental activities such as materials processing, 
combined with the inability to return the manned base 
to earth for complete cleaning between missions, and 
the effects of “tight building syndrome” require EM to 
be performed continuously on the manned base. 

Onboard contaminat ion without  sophisticated 
capabilities to rapidly monitor, identify, quantify, 
contain and control toxic substances could force 
immediate or eventual evacuation. The Space Station 
Program should immediately initiate and support a 
vigorous EM project which incorporates a materials 
safety identification and review process, a n  E M  
monitoring system, procedures design to prevent or 
minimize materials interaction problems, development 
of procedures and equipment necessary to contain a 
toxic hazard, and  development of procedures, 
equipment, and non-toxic cleansers and disinfectants 
for routine maintenance and periodic cleaning of the 
manned base. 

Interoperability of Ground Systems 

The SSOTF notes the need to provide for interoper- 
ability of critical functions within the Program’s 
command and control ground facilities. The majority of 
the ground network support facilities are not currently 
planned to be redundant. For example, the SSSC 
might be capable of supporting platform operations if 
there is a major failure a t  the PSC or vice versa. The 
Task Force suggests that there should be no single 
point failure nodes allowed in the design of the 
command and control network for any of the space 
elements, and further notes that the proper time and 
place to build in  interoperability i s  from the 
beginning, and through marginal upgrades of baseline 
ground support facilities. At a minimum, there should 
be a redundant capability for basic manned base 
system support: the PSC and POIC (separately, or in 
combination) must be capable of supporting manned 
base housekeeping requirements in the event that the 
SSSC is rendered inoperable. 

Loss of Critical Element 

The Program baseline includes only one copy of each 
major manned base hardware element. The Task Force 
notes that there is no recovery plan for loss of a critical 

‘While the STS can carry approximately 32,000 lbs. ofpayload on Station support flights, the orbiter’s payload landing capacity is only 
25,000 lbs. This figure is inclusive of the mass of the logistics module or any other flight support equipment. 

6The Soviet Progress expendable launch vehicle already incorporates this capability. 

‘Such illnesses include relatively “common”prob1ems such as appendicitis, gall stones, kidney stones and ulcers. Unfortunately, the 
empirical database for predicting medical risk is incomplete, and “close analogies I’ (e.g. ,  experience on submarines) are not fully 
transferable to the Space Station. 
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element, nor is there yet detailed consideration of 
spares requirements or policy. Task Force Members 
knowledgeable about the STS spares program note that 
lack of a coherent policy for spares buildup and 
inventory has resulted in higher operations costs for 
the STS program, and that i t  should not be allowed to 
recur in the Space Station Program. The SSOTF 
suggests tha t  spares and replacement policy and 
directives should become integral to Phase C design 
and later operations and considerations. 

Polar  Platform Servicing 

The availability and capability of the STS to support 
polar orbit missions remains a source of concern. As 
noted above, the Office of Space Flight and Office of 
Space Station a re  examining ways in which the 
Program’s dependence on the STS can be reduced to 4-5 
flights per year. The Task Force recommends launch of 
the polar platform using an  ELV as  a means of 
conserving valuable STS capability and enhancing 
platform performance. (See Section V.) 

Task Force members also remain concerned over the 
ability of the STS to perform polar orbit servicing 
missions. First, there  i s  uncertainty a s  to the 
availability of the VAFB SLC-6 launch site. Secondly, 
the Task Force questioned whether the cost of polar 
orbit servicing missions, when combined with the 
lowered STS payload capacity, warranted development 
of a serviceable polar platform. The SSOTF suggests 
that the Program reconsider polar platform design, to 
see whether planned missions can be more efficiently 
conducted using ‘*throwaway” platforms launched by 
ELVs. 

Commonality 

The Task Force noted that commonality in Station 
design and operations procedures among elements will 
significantly improve the safety of on-orbit operations, 
and can generate significant cost savings as  well. At 
present, commonality in element hardware is not a 
requirement, and some would prefer that the partners 
retain freedom to develop their own components and 
sub-assemblies, consistent with agreed-upon reliability 
standards. 

SSOTF members noted that there were several means 
of ensuring tha t  such commonality preserve the 
industrial perogatives of the partners. For example, 
common hardware components could be allocated on a 
partner basis in proportion to the partner’s total 
contribution to the Phase C effort. This implies that 
the US. modules would incorporate some foreign-built 
hardware,  and  t h a t  U.S. hardware  would be 
incorporated into the foreign modules. Alternatively, 
common component designs could be licensed among 
contractors within each partner’s jurisdiction. This 
would have the additional benefit of ensuring multiple 
sources of supply, but may result in higher costs per 
unit. 

Space Network Support 

Although there have been past studies pertaining to 
the closing of the Zone of Exclusion (ZOE) wherein 
communications with the ground are lost, the SSOTF 
suggests that new trade-off studies should be done to 
determine the costs and benefi ts  of providing 
continuous “acquisition of signal” (AOS) during 
manned base operations. This would prevent routine 
data loss or interruption due to such things as TDRS 
handovers and ground station ZOE periods. This 
suggestion is based on experience and lessons learned 
from Skylab, Spacelab, and STS payload missions 
where the crew members’ premium time was spent 
tending onboard tape recorders, and ground personnel 
time was spent developing recording timelines and 
supporting level-zero processing functions because of 
ZOE-induced onboard tape recorder playbacks. 

It is extremely important to provide the potential for 
continuous AOS in order to meet anticipated user 
requirements for the conduct of unencumbered 
telescience operations during the Mature Operations 
Phase. The trade studies should develop alternative 
approaches and assess the impact of Space Network 
assets. Alternatives should include the potential 
availability of International Space Networks and of 
US. commercially available capabilities. 

Logistics Planning 

The provision of logistics support  and  design 
acquisition engineering inputs to the operational Space 
Station represents one of the major cost drivers of the 
Program, and is the most sensitive to the adequacy of 
design considerations given during the Phase C/D 
activities. The logistics subpanel addressed the 
spectrum of logistics issues from design to mature 
operations and across all Program elements, including 
the institutional support elements necessary for the 
thirty-year life of the Program. 

The subpanel strongly supports the creation of an  
Integrated Logistics System which coordinates 
planning for system and user logistics, inventory, 
warehousing, and user payload verification and 
testing? The Task Force was concerned with the lack 
of commonality in the ILS approach and specification 
in the Phase C RFPs for NASA elements. Hence, the 
SSOTF sees a need for the immediate establishment of 
a logistics p lanning  function a t  the  Program 
Integration Level in the transition organization to 
oversee the development of all logistics activities. 

Crew Health Maintenance 

The manned base in-flight health care delivery system 
must incorporate the triad of modern medicine: 
prevention, diagnosis, and therapy. These functions 
must be performed with the capabilities of the Health 
Maintenance Facility. Given the presence of basic 
preventative, diagnostic and therapeutic equipment, 

?In fact, an integrated logistics system is a logical follow-on to the integrated operations and utilization concept of the Recommended 
Framework. 
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the effectiveness of the in flight medical system is 
greatly dependent on the level of onboard medical 
expertise. The advantages of a crew member who can 
perform “routine” medical diagnosis and treatment are 
obvious. For a crew size.of eight, at least two crew 
members should have a minimum of emergency 
medical technical training. 

1V.B. PROGRAM OPERATIONS COSTS 

In past  space systems programs, the  relat ive 
magnitude of development costs have overwhelmed 
operations costs in calculating total program costs. 
However, over the long lifespan foreseen for the Space 
Station, operations costs will play a much greater role 
in determining the Program’s total life-cycle cost (LCC) 
(combined development and operations costs). Over the 
time horizon envisioned for Space Station, operations 
costs represent more than half of the LCC, even when 
those costs are discounted over time. 

Program Cost ImDact 

The Task Force considered cost as one of several major 
factors in selecting operations concepts, but did not 
conduct a separate %bottom-up” cost assessment. The 
Task Force reviewed the recently submitted Space 
Station costs estimates for baseline Station operations 
and estimated the relative cost impact for each major 
new or enhanced facility or function required to 
support the Recommended Framework. In addition, 
the Task Force identified facilities and elements that 
were already identified in the baseline program, but 
which were inadvertently omitted from ear l ier  
development and operations cost exercises. 

New or Enhanced Capabilities 

Payload Operations Integration Center: The 
Recommended Framework requires a Payload 
Opera t ions  In t eg ra t ion  C e n t e r  (POIC)  to  
consolidate and manage user operations for the 
manned base. The POIC will require significant 
data management, communications and operations 
capability. The Task Force determined that the 
POIC should be located at Marshall Space Flight 
Center, separate from the SSSC. 

0 Medium Fidelity Lab and Hab Simulators: The 
addition of the POIC and its user integration 
responsibilities a long with the  ant ic ipated 
increment crew training loading will require 
additional training facilities. These will include an 
additional medium fidelity habitation module and 
node simulator a t  MSFC and an additional medium 
fidelity U.S. lab module simulator a t  JSC. As well, 
both MSFC and JSC will require partner-funded 
medium fidelity ESA and NASDA lab module 
simulators. 

0 Payload Engineering Support: The Task Force 
concluded that userlpayload integration engineer- 
ing requirements have been underestimated; the 
scope of responsibilities identified by the SSOTF 
will significantly increase currently estimated 

manpower requirements. This additional support 
was assumed by the Task Force to be supplied using 
existing Center facilities. 

0 Master Integration Facility a t  Launch Site: The 
Task Force recognized that  the internat ional  
partners will require facilities at the launch site to 
carry out pre-launch and posblaunch processing of 
logistics carriers for their elements. This Master 
Integration Facility will require modifications to 
the Space Station Processing Facility. 

0 Increment Change Management: The SSOTF 
concluded that increment management responsi- 
bilities were relatively undefined and substantially 
underscoped, and concluded that a separate incre- 
ment change management ofice would be required. 

0 Upgrade of Baseline Communications and Tracking 
Capability: The Task Force concluded that Station 
operations would require increased capacity in the 
communications and tracking system (particularly 
the TDRSS or its replacement), including the devel- 
opment of S-band data communications capabilities 
and expansion of planned Ku-band capability. 

0 Logistics Module Design Modification: The Task 
Force determined that the logistics module design 
should be modified and access to the Shuttle launch 
facilities should be reviewed with the Office of 
Space Flight to permit latelearly access to per- 
ishable supplies or experiments, or to tend living 
specimens while on the launch pad consistent with 
STS safety policy. 

0 Hardware and Systems Commonality with Interna- 
tionals: The Task Force suggests that the US. and 
the International partners design hardware and 
software systems to permit the greatest possible 
commonality in order to increase efficiency and 
safety in onboard operations. 

0 Environmental Monitoring System: The Task Force 
suggests the addition of an environmental monitor- 
ing system to support safe crew operations. 

0 Additional Payload Racks: Additional payload 
racks will be required to permit rack/payload 
integration to be distributed to user-sponsor 
facilities to support decentralized payloadhack 
integration. 

FacilitiesICapabilities Underscoped in Baseline 
Requirements 

The following resources will be required regardless of 
the operations framework selected; they  were 
identified by the Task Force as missing from previous 
studies. 

0 New Logistics Information System: The existing 
KSC Inventory Management System (KIMS) will 
not be capable of supporting the volume of 
information involved in Station operations. Thus 
the Program must augment KIMS for the inventory 
management function and develop a new Logistics 
Information System (LIS). The LIS should be 
broader in  scope than  KIMS, encompassing 
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maintenance and repair management, storage and 
retrieval of logistics support analysis data, and 
resupplyhepair management. 

New Logistics Warehouse: Station supplies and 
logistics carriers in combination with the depot 
maintenance and repair function will generate a 
sufficient volume of materials and operations that 
they will require a new logistics warehouse to house 
them. 

Underscope of Logistics Support Requirements: In 
addition to identifying the  above facilities 
requirements, the Task Force concluded that the 
scope of maintenance and repair requirements has 
been underscoped, and will require significantly 
greater manpower than previously estimated. 

StationPlatform Compatibility with ELVs: The 
Task Force reemphasizes the CETF recommenda- 
tion tha t  Station elements and platforms be 
compatible with ELVs to permit flexibility and 
robustness in launch capability. 

Hooks and Scars for Evolution: The Task Force 
reemphasizes past recommendations for hooks and 
scars to permit evolutionary upgrades to Station 
systems to support increased autonomy and  
operations efficiency. 

Operations Cost Management Process 

In examining the issue of Space Station Program costs, 
the Task Force concluded tha t  these costs can be 
managed effectively only if they can be confidently 
estimated. While the effort required to build the 
methods and models for such estimates may be high the 
potential payoff to the SSP is significantly higher. 
Thus, the Task Force concluded that the Space Station 
Program should adopt an  annual operations cost 
estimating process which accounts for a l l  major 
activities required for Space Station operations. This 
process should support: 

Life-cycle cost estimating and related incentives 
evaluations essential to the Phase C/D engineering 
design-to-cost efforts; 

Overall performance/cost tradeoff assessment 
studies needed to provide guidance in system 
evolution and operations procedures development; 

Performing operations risk assessments a s  they 
relate to life cycle costs; 

Evaluating contractor estimates; 

International cost shar ing  formulat ion and  
exchange ratelmedia determination; 

Program and related pricing strategies; 

Performance of operations cost risk assessments; 

Evaluation of contractor estimates; 

Annual budget preparation 

The process should be formalized and cover a l l  
significant aspects of the Program. To facilitate such a 
process the Program should establish a logical 
consistency between the Program Work Breakdown 
Structure (WBS) and the Unique Project Number 
(UPN). The process should be tightly integrated with 
the Program’s Operations Performance Assessment 
efforts. 

Purpose of an Operations Cost Model 

As a first effort, the Program should consider 
formalizing development of an operations cost model as  
a major component of its operations cost management 
efforts. An operations costs model will serve several 
purposes during both the Development and Mature 
Operations phases of the Space Station Program. First 
and foremost, the model can provide a systematic 
method for assessing trade-offs between program 
design and operations decisions on the one hand, and 
the operations cost portion of LCC on the other. 

The development of an integrated cost model provides 
an important alternative to conducting a series of grass 
roots cost exercises in response to “what if’ questions. 
The consistency in assumptions and methodology 
enforced through the use of a model allows more 
reliable analysis of the results, since i t  eliminates any 
variances caused by individual perspectives or biases. 
A well-constructed cost model guarantees reproduci- 
bility of results, ensuring that any differences in cost 
projections result from different assumptions, not from 
the biases of the user. 

Grass roots operations cost exercises do have value. 
However, they may provide a way of validating an 
operations cost model (or its parameters), and they may 
provide the operations cost modeler with special 
insights into the true sources of costs since the data is 
usually generated by personnel actually performing 
the operations tasks and is often empirical rather than 
theoretical in nature. 

Characteristics of a Useful Model 

There are a number of very desirable characteristics 
that determine the long-term utility of any quantita- 
tive models. These include: (1) Responsiveness, the 
power to accommodate assessment of differing options; 
(2) Multiple Use Capability, the ability to address a 
number of operations costs issues and support a variety 
of applications; (3) Transparency, the supporting data 
and algorithms of the model should be easily accessible 
to the user; (4) User Friendliness, the ease with which 
the model can be manipulated by users with a 
minimum of training; and (5) Ease of Model Upgrades, 
the ease with which the model can incorporate data and 
algorithm updates as  new experience develops new 
data and evolutionary trends change the basic 
assumptions of the model. 

Recommended Operations Cost Model 

To save upfront model development costs, the Task 
Force reviewed a number of existing cost models for 
applicability to Space Station Program operating costs. 
Based on its review of the available models, the Task 
Force concluded that the JPL MESSOC (Model for 
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Estimating Space Station Operations Costs) model 
should be adopted a s  a high-level Space Station 
operations cost model. MESSOC is an  “activity- 
driven” model which asks the user what activities are 
programmed for each year. Activities may be classed 
as missionfpayloads, transportation, and ground 
support. MESSOC then calculates what  those 
activities cost, and what resources remain for 
additional activities. 

Once development is completed MESSOC appears most 
likely to meet the full range of requirements set out in 
this chapter. This recommendation, however, should 
not preclude the use of other contractor-developed 
operations cost models and programs for specific 
studies. 

Par tner  Cost Sharing Issues 

A final issue with regard to operations costs is the basis 
on which these costs are distributed among the 
international partners. There are a number of ways to 
share these costs, including: (1) pooling all functions 
and basing each Partner’s responsibility for the cost on 
its share of the utilization resources: (2) distributing 
responsibility to the partners both for individual 
functions and for their associated costs: (3) assigning 
each partner responsibility for the cost of functions 
associated with specific pieces of hardware; and (4) 
combinations of the above options. Any of these 
approaches might be negotiated among the partners, 
bu t  each would have different implications for cost and 
management efficiency. 

As a general principle, it is desirable that each partner 
benefits from the partnership in proportion to what it 
contributes to it. Inversely, each partner wishes to 
avoid sharing in any operations cost inefficiencies 
introduced by any of the other partners. Furthermore, 
the cost distribution and management structure should 
minimize, or a t  least avoid increasing, the total cost of 
operating the Station. 

The actual method for distributing operations costs 
will be determined a t  the negotiating table. However, 
the Task Force made several observations as  to the 
impact of these options on Station operations. First, as  
a general rule, it is desirable to have the partner who 
designs and builds a piece of equipment be responsible 
for the costs specific to that equipment as well. This 
arrangement establishes a strong incentive to develop 
hardware systems which are life-cycle cost effective. 
The U.S., which will provide a majority of the 
operating funds, has a very important s take in 
establishing the proper operating cost incentives. 

A second issue in international cost sharing relates to 
the potential for U.S. subsidization of international 
operations resulting from the integrated operations 
concept. Because of the increased interconnectivity 
between operations by the individual partners, it may 
be more difficult to separate out the costs incurred by 
each partner’s activities. As a result, it may not be 
possible to allocate accurately the overhead costs based 
on usage, and the U.S. may take up more than its share 
of these costs. However, this effective subsidization 
may be accepted as the price of reducing the overall 
costs of operating the Station and enhancing the safety 

of Station and crew. The effect may be minimized by 
improving systems for tracking actual  use and 
estimating each partner’s share. 

1V.C. INTERNATIONAL ISSUES 

The SSOTF assumed that the foreign partners will 
participate extensively in all aspects of the Space 
Station Program, and endeavored to recognize the 
partners’ requirements and desires wherever possible. 
The Task Force believes tha t  the recommended 
framework of Integrated Operations will support inter- 
national cooperation and provide for all envisioned 
partner activities in the Program. However, the Task 
Force recognizes that the partners would prefer to 
retain more responsibility for operations of the 
hardware elements which they contribute to the 
manned base. (Separate control of unmanned platforms 
is already a feature of the recommended framework.) 

In addition to the recommended Integrated Operations 
framework, the Task Force evaluated a Par tner  
Element Operations framework as  an option. This 
section provides a brief description of this option, and 
compares it with the recommended framework. 

In the partner Element Operations approach, each of 
the participating partners maintains and operates its 
respective flight elements on the manned base (similar 
to the platforms operations approach). NASA would 
retain overall management responsibility for planning 
and managing the manned base, bu t  Program 
Integration and Program Execution Level functions 
would be carried out on a parbedelement basis. 

Top level policies for resource allocation and systems 
evolution would be accomplished through international 
negotiation (as  in the recommended framework). 
Resources would be allocated to elements and then to 
user categories (demographic or  disciplinary). 
Manifesting would be performed separately for each 
element, presumably a t  geographically dispersed sites 
and then coordinated among elements. Payload 
integration would be performed by the participants a t  
their respective integration facilities. 

NASA would retain responsibility for space transpor- 
tation manifesting. Operational integration of systems 
and payload activities would perform duties in their 
respective elements. Operations support for both 
Station systems and users would be conducted at 
separate element support facilities, although the 
NASA SSSC would retain overall responsibility for 
manned base integrity and crew safety. Systems 
evolution would be performed at each element’s ESC 
(as in the recommended framework), but configuration 
control and SE&I functions would be the responsibility 
of the element systems support center. 

A comparison of the Partner Element Operations 
option, with the Integrated Operat ions option 
contained in the recommended framework, is presented 
in Table IV-1, and summarized below. 

Program Control 

The SSOTF concluded that an operations framework 
based on Par tner  Element Operations could be 
managed, but that i t  would present a substantially 
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PARTNER ELEMENT 
OPE RATION S 

PROGRAM CONTROL I 
INTEGRATED 
OPERATIONS 

A 
A PROGRAM SAFETY AND SYSTEM 

INTEGRITY 0 
A 
0 

EFFECTIVE USER OPERATIONS 

SUBSTANTIVE INTERNATIONAL 
PARTlCl PATI 0 N 

0 

0 
A 
A 

A OPERATIONS COST EFFECTIVENESS 0 
RELATIVE RANK 

0 ADVANTAGEOUS - I 
2 1 

A ACCEPTABLE - UNACCEPTABLE- 0 I 
Table IV-1 Operations Control Options Assessment 

greater challenge than Integrated Operations. In the 
context of normal operations, the separation of 
utilization and operations planning necessitates extra 
steps in developing both Tactical Operations Plans and 
Flight Increment Plans. Coordination of system 
support and user operations support is also a much 
more difficult management task, as the activities 
which could, or which might, affect more than one 
element would have to be coordinated through multiple 
system support centers. A distributed authority 
system would also inhibit the flow of "lessons-learned" 
across elements in the Program. 

The system's ability to handle off-nominal events 
would pose a more significant challenge. A major 
system fai lure  i n  one element, or fa i lure  of a 
distributed system, will require a concerted response; 
separation of decision making authority would require 
elaborate contingency plans worked out in extreme 
detail.8 Such a contingency would also require 
procedures for quickly determining the severity of an 
event. (At what  point does a n  anomaly justify 
integrated action or assumption of NASA control of 
partner elements?) 

The integrated operations framework relies on a 
strongly centralized planning approach to permit 
maximum coordination of broadly dis t r ibuted 

activities. Thus, planning activities at each level 
(strategic, tactical and execute) are carried out under 
the influence of one central organization, led by NASA 
but staffed by all partners. At the policy level, 
selection of users and onboard activities is handled in a 
distributed manner, allowing user disciplines to set 
priorities and select users  independent ly ,  bu t  
manifesting is performed centrally. Similarly, a t  the 
Program Integration and Program Execution levels, 
each user activity is planned independently, but all are 
coordinated through a central planning body. 

The integrated planning effort ensures the most 
efficient distribution and utilization of scarce onboard 
resources, and allows a quicker response for replanning 
due to unforeseen opportunities. It also encourages the 
development of consistent end-to-end user accommo- 
dation and crew procedures (since all partners are 
working to the same schedules and parameters). Inte- 
grated planning would cut down on duplication of 
effort, and ensure cost-effective use of planning staff. 
Finally, a unified approach will allow for an effective 
conflict resolution process. The Task Force concluded 
that these advantages outweighed the disadvantages of 
the centralized planning approach (i.e., complex 
formulaelgroundrules for provision of operations 
services and diminished autonomy of the partners). 

'This would require major management investments, and would still leave the possibility that unforeseen anomalies would leave the 
partners debating over appropriate delegation of authority rather than focusing on the problem at hand. 

95 



Program Safety and  System Integrity 

The SSOTF concluded that there is no prima facie 
reason why a framework based on Partner Element 
Operations could not be conducted in a safe manner, 
but the collective intuition and experience of the Task 
Force found little incentive for this approach from the 
safety and program integrity perspective. 

The basic concern is that a Partner Element Opera- 
tions framework requires additional management and 
operations interfaces (both personnel and equipment), 
and therefore increases the opportunity for miscom- 
munication or outright commandfcontrol breakdown. 
The separation of operations also suggests that over 
time, each element would develop its own operating 
procedures and standards. Configuration management 
is greatly complicated when sustaining engineering 
functions are not only geographically distributed but 
organizationally separated as well. 

Additionally, i t  was recognized that many operations 
may extend beyond the boundaries of one element. 
(For example, the MSC could be used to mount a 
payload on the JEMs exposed facility.) Separation of 
operations authority and experience suggests that the 
ability of the two elements to “act in harmony” may be 
compromised. 

The SSOTF strongly felt that hazardous operations 
activities had to be centralized (for example, materials 
science work with toxic substances). The lack of a 
single system-level control for ongoing element 
operations would be analogous to having two air traffc 
controllers monitoring flights in the same geographic 
locale, but having separate supervisors. Given the 
potential cost of mistakes, the risk was not considered 
warranted. 

The lack of commonality in procedures development, 
crew training (and related control mechanisms), and 
the likely differences in operations among system 
hardware and software elements, introduces the 
possibility of inadvertent mistakes by the crew, 
especially in  off-nominal s i tuat ions.  A major 
advantage of the integrated crew approach of the 
Recommended Framework was that it would provide 
all crew members with a standardized approach to the 
understanding of Station systems and performance 
characteristics, and as  important, would promote a 
team approach to operations. (This affects not only 
safety, but user operations as  well.) 

Effective User Operations 

The impact on user operations will be severe if a 
Partner Element Operations approach is selected. As 
noted above, the separation of utilization, planning and 
operations by e lement  g rea t ly  increases  t h e  
coordination requirements among elements: separate 
manifests must be drafted for each element, revised to 
be consistent within the element, then be adjusted to be 

consistent with overall manned base activities, etc. 
This will greatly inhibit the flexibility of users to make 
adjustments to their experiments, or for “quick i s  
beautiful” payloads to be manifested. 

Resource allocation would still be determined by 
international negotiation, similar to the recommended 
framework. However, resources would be distributed 
in ”blocks” to the element operators, who would 
perform manifesting for each element separately. Each 
partner would develop element CUPS, TOPS and 
increment plans which would require a compatibility 
check and resolution of incompatible man i fe~ t ing .~  
Such a system could adversely impact the activities of 
US. users who are manifested in partner modules and 
must work with the foreign procedures. Significantly, 
as  much as 50% of the available resources in the 
partner elements could be allocated to U.S. users. 
Separation of manifesting suggests that users may 
have to learn the intricacies of three separate 
manifesting procedures. 

The SSOTF also judged tha t  Pa r tne r  Element  
Operations would eventually result in a lack of 
commonality in element flight support equipment. 
This issue is particularly important in user interfaces: 
rack and interface commonality will be an absolute 
requirement in order to permit distributed payload/ 
rack integration operations. Furthermore, non- 
standard interfaces would force users to understand 
and meet several sets of requirements if they wished to 
utilize the capabilities of different Station elements. 

Partner Element Operations would also severely 
inhibit the Station’s productivity to users on-orbit. A 
crew member dedicated to one module or specific set of 
payloads could suboptimize Station capabilities. For 
example, if one crew member is sick, crew dedicated to 
other elements may not have sufficient expertise to “fill 
in” and oversee some of the payloads and experiments 
for which the sick crew member was responsible. 

Substantive International Participation 

The one area where the Partner Element Operations 
option was considered advantageous by the SSOTF was 
in the area of international participation from the 
perspective of the international partners. It assigns a 
much higher level of responsibility to the partners for 
operations planning, management and execution, and 
therefore more completely addresses their desires to 
quickly develop a comprehensive experience base in 
space operations. 

While the Partner Element Operations concept would 
provide international partners with greater operations 
experience and responsibility overall, i t  might actually 
compromise some aspects of this objective. Partner 
E lemen t  Opera t ions  would compl ica te  crew 
manifesting from the  s tandpoint  of providing 
recommended systems operations crew capabilities. 
Columbus and JEM astronauts would be required to 
perform both element systems and user support 

‘For example, three different SSUBs could develop increment plans which might place users with heavy power requirements all at the 
same points on the systems timeline, thus saturating the resource availability. Alternatively, one SSUB could assign a sensitive pointing 
experiment at the same time as another SSUB manifested a series ofvestibular motion experiments. 
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activities; hence i t  is unlikely that they would be 
trained to provide any specialized systems support 
capabilities such as  in flight medical responsibility, the 
ability to operate the MSC, FTS, or any crew return 
systems. While the majority of these activities will fall 
to U.S. astronauts, the Partner Element Operations 
option suboptimizes both U.S. and par tner  crew 
operations for the following reasons: (1) a higher 
percentage of U.S. crew requirements will be dedicated 
to systems support (and correspondingly less would be 
available for user operations support); and (2) there 
would be no opportunity for foreign crew members to 
develop flight experience in such tasks. 

Assembly & Evolution 

P a r t n e r  E lemen t  Opera t ions  a n d  In t eg ra t ed  
Operations are both acceptable options with regard to 
supporting evolution, although the Task Force felt that 
Integrated Operations would be more effective. In both 
cases, planned changes in systems configuration or 
user activity would require the  approval of the 
partners, and systems upgrade DDT&E would most 
likely occur a t  the ESC where the element was built. 

However, Pa r tne r  Element  Operat ions would 
adversely affect the ability to evolve for two reasons. 
First, it is likely that each partner would be proposing 
element upgrades which optimized performance of 
their respective elements; this might not always 
optimize the total system. (For example, separate 
power upgrades for each module may be less efficient 
than a block upgrade of the entire system.) Second, 
integration of proposed system upgrades would require 
coordination with the separate user, logistics and 
maintenance manifests of the element partners. 
Disintegration of unified standards and commonality 
would be more likely to occur, thereby raising not only 
a safety risk, but also making continued evolution 
increasingly difficult to plan and implement. 

Operations Cost Effectiveness 

Both Integrated operations and Partner Element 
Operations should allow effective cost management. 
However, as the number of interfaces rises, the costs of 
coordination rise, and the likelihood of duplicated or 
unnecessary effort is also magnified. Extra layers of 
management for utilization and operations planning, 
separate facilities for system and user operations 
support and their geographic separation, all introduce 
new elements of cost. A related aspect is that Partner 
Element Operations would severely hinder t he  
productivity of the crew (the scarcest and most costly 
Station resource) in terms of the amount of activity 
which it could perform in both routine and off-nominal 
situations. 

In the final analysis, “acceptable” cost level is a policy 
determination, and Program partners could decide that 
the extra expense for Partner Element Operations is 
justified by its value to NASA’s partners. The SSOTF, 
however, believes that for any operations budget, the 
ability to increase the safety of the system or its utility 
to users is a greater virtue, and hence should be 
promoted.’ 

Summary 

Although the SSOTF did not recommend the Partner 
Element Operations option, i t  was recognized that a 
“workable” framework could be devised if political 
imperatives dictated such an  approach. The Task 
Force judgment was tha t  a framework based on 
Par tner  Element Operations would result i n  a 
significant sacrifice in the quality and efficiency of user 
support, as well as an increase in safety risk associated 
with hazardous operations. User support is a variable 
determined by Program management, and safety 
concerns can  be met  through acceptance and  
implementation by all the partners of suitable U.S. 
safety requirements. These are the key issues for reso- 
lution by the international negotiations. Depending on 
the negotiated position, the recommended framework 
of Integrated Operations could be significantly altered. 
Overall, Partner Element Operations is achievable at a 
cost in operational efficiency, but the majority of the 
SSOTF recommended framework could s t i l l  be 
implemented and support this option. 

1V.D. PROPRIETARY USER OPERATIONS 

Users from several demographic and discipline 
categories will require  the  abi l i ty  to perform 
proprietary operations onboard the Station complex. 
Commercial users will require the ability to protect 
proprietary research and development efforts, as  well 
as more extensive pilot production efforts. U.S. and 
international users will need to protect any activities 
t h a t  a re  covered by technology t ransfer  laws. 
Additionally, the Department of Defense will require 
proprietary protection for sensitive research activities. 
The SSOTF accommodated these requirements  
wherever possible in the development of its operations 
procedures. 

The requirement for proprietary user operations affects 
ground and onboard crew activities, data transmission, 
and pre and post-launch handling of the payload and its 
products. The major requirements of proprietary users, 
and the means forseen for handling them, include the 
following: 

Secured Data Transmission Capabilities 

Since a large proportion of user activities will be 
handled via specialized User Operations Facilities 
(UOFs) on the ground, data regarding a payload’s 
status and operations will be transmitted via the Space 
Station Information System. Furthermore, the  
payload owner will require interaction with the Station 
crew to monitor and direct the onboard activities. Both 
of these streams must be secured to avoid disclosing 
information concerning experiment hardware, goals 
and operating procedures, and results. 

The SSOTF concurred with previous user studies which 
recommended that NASA provide an encrypted uplink 
to the Station, and that users will be responsible for 



protecting the data downlink as they see fit. NASA 
will also provide a privacy protected voice channel 
capability. 

Physical Isolation of Experiment and  Crew 
Onboard 

Proprietary operations will requi re  t h a t  t h e  
experiment be shielded or isolated onboard the Station 
to avoid observation by crew members not directly 
involved in the effort. The SSOTF concluded that this 
requirement could be satisfied by the use of physical 
barriers (such as curtains or movable partitions), and 
would be considered in the manifesting and placement 
of payloads in the Station modules. 

The SSOTF also recognized that a privately sponsored 
module may provide proprietary facilities on the 
Station, and the operations framework does accommo- 
date the training and operational requirements of 
making such a module effective. A private module 
operator may also provide a corps of bonded astronauts 
for use in proprietary operations. 

Private or Bonded Astronauts 

Some user operations may require the use of privately 
sponsored astronauts (Payload Scientists), or access to 
a bonded astronaut corps. The SSOTF framework 
provides for selection, training and operations with 
private Payload Scientists. Furthermore, existing 
NASA crew and operations policies will support the 
need for confidentiality in crew operations. 

Secured Pre and Post-Flight Facilities 

Proprietary users will require access to secure facilities 
during payload and logistics module integration, 
launch, landing, and deintegration processes. The 
SSOTF framework allows users to integrate payloads 
into racks a t  off-site facilities, permitting the user to 
protect the payload as he sees fit. Once at the launch 
site before or after launch, the Logistics Operations 
and PrePost Flight Operations Offices will accommo- 
date proprietary operations, or will interact with 
privately-provided services. Existing Shuttle policies 
will continue to protect proprietary interests during 
launch and return to earth. 

DOD Requirements 

The operational requirements of the U.S. Department 
of Defense were considered within the context of 
proprietary operations, DoD was considered by the 
SSOTF as a strongly proprietary user, but other 
driving operational requirements were not addressed. 
This approach allowed the SSOTF framework to 
accommodate the research and development activities 
identified by DoD as its primary goal for Space Station. 

1V.E. STATIONBTS OPERATIONS SYNERGY 

The STS is currently the only transportation system 
basel ined to  suppor t  t h e  Program,  a n d  will 

undoubtedly remain the primary system for transfer of 
men and material to and from the on-orbit elements. 
Since many of the operations functions performed for 
the Station must also be performed for the STS, there 
exist numerous areas of synergy where collaboration 
can improve overall efficiency. These opportunities 
exist in both the Development and Mature Operations 
Phases of the SSP. 

The SSOTF effort has been paralleled by the Space 
Operations Task Force (SOTF) under the leadership of 
NASA Associate Administrator Robert Aller. This 
effort has  examined ways in  which NASA can 
streamline its institutional structure to delineate R&D 
activities from operations, and to evaluate how to 
integrate management and operations of its current 
and future operations programs. (These include the 
STS, TDRSS and Space Station programs.) 

Cognizant of the SOTF activity, the SSOTF did not 
undertake a s imi la r  assessment. Instead,  i n  
developing the Recommended Framework, the Task 
Force members noted those areas where Station and 
STS operations organizations develop common policies, 
procedures, and specifications, wherever such 
standardization would enhance utilization and  
operations capability or reduce operations costs for a 
given level of activity. 

Two Caveats 

Although the SSOTF supports the idea of maximizing 
synergistic operations between the STS and Space 
Station, i t  also cautions tha t  the Space Station 
Framework will be more able than the current STS 
operat ions of incorporat ing new advances  i n  
automation and management systems. Consolidation 
could result in counterproductive "torquing" of Station 
operations if "non-standard" STS procedures and 
formats are used as the baseline. A second issue noted 
by the Task Force is the potential to use the operations 
funding of one program to help correct present or future 
problems in the other. In  short, the Task Force 
suggests that  any efforts to implement synergy be 
baselined on the most efficient approach, and such 
relationships should attempt to isolate or "fence-ofl" 
funding devoted to the respective programs. 

Development Phase Opportunities 

During the Development Phase, the majority of Station 
assembly and verification operations will be performed 
by the STS organization, with crew remaining onboard 
the shuttle prior to the initiation of a permanently 
manned capability for the Station.'O 

Coordination between the STS and Station operations 
organizat ions can begin du r ing  the  Stat ion 's  
Development Phase for systems "proof of concept" 
testing and crew development. Utilization of the STS 

"The SSOTF assumed that prior to permanent manning,the STS crew would perform all external assembly tasks, while Station crew 
wouldperform the internal outfitting and oerification of the manned base modules and common systems. 
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as a Station operations testbed would allow high 
fidelity simulation of Station support facilities and 
procedures prior to deployment. Specific examples of 
prospective systems tests include: POIC/SSSC/MCC 
interface verification; verification of datdcommand 
links and interfaces from distributed user facilities 
(DOCS, ROCs, etc.) and verification of telescience 
communications with Station elements; and Station 
assembly techniques. 

STS flights also offer the opportunity to acclimate 
career astronaut Station crew members (Station 
Scientists and Operators) to on-orbit operations and 
training in IVA and EVA systems maintenance or 
payload operations techniques before beginning long- 
term Space Station flights. 

Mature Operations Opportunities 

Station and STS operations activities will generate 
parallel functional requirements, and on any given day 
the planning and operations execution for one program 
will have an analog in the other. The major conceptual 
difference is that the Station activities will be weighted 
more towards multi-user payload operations, while the 
STS activities will be weighted more towards flight 
systems operations. Additionally, i t  is important to 
note that integration activities for the Space Station 
must be done on-orbit, while STS integration is 
performed on the ground. 

Strategic Utilization and Operations Planning 

The Station and STS programs will have interfaces at 
all levels of utilization and operations planning. The 
development of the CUP must include assessments of 
transportation systems availability and capability, and 
transportation systems maintenance requirements. 
Strategic planning for Station systems growth and STS 
evolution should be coordinated. (I.e., the SSP should 
be a supplier of inputs to STS evolution planning, and 
SSP planning should take advantage of planned STS 
incremental or block upgrades.) 

The interfaces for this activity will be at the Program 
Policy level for the SSP, and the Shuttle Operations 
(processing and flight operations) and Shuttle Orbiter 
(logistics) organizations for the STS. These organiza- 
tions will also work together to coordinate ELV/OMV 
utilization and operations requirements a t  the CUP 
level. 

Tactical and Increment Operations Planning 

At the Program Integration level, the necessary level 
of coordination must become much closer. TOP 
manifests must “align” Station increments with STS 
flight schedules and capabilities. For each increment 

identified i n  t h e  TOP,  t h e  S ta t ion  a n d  STS 
organizations must develop and approve the detailed 
“up” and “down” manifests and transfer operations 
schedules. Engineering analyses required to verify 
payload-to-Station interfaces and those to support 
Shuttle integration will share many common data, tool 
and personnel requirements. 

Logistics carriers integrated by the SSPF must be 
integrated into the STS by the launch site Shuttle 
payload processing organization. Late access payloads 
on the launch pad will require both STS and SSP 
launch site planning. Station planning for “payloads of 
opportunity” requires close monitoring of available 
space on STS Station support flights.“ 

Crew training facilities planning and crew training 
plans will have a high degree of synergy, and planning 
efforts for each will require coordination. (E.g., 
installation of a new capability for Station astronauts 
must not upset STS astronaut schedules, and vice 
versa.) 

STS rendezvous, berthing and transfer of payloads into 
the  Station will necessitate highly integrated 
procedures and planning for each end of this activity. 
Station payloads scheduled for return must be removed 
from the Station and reintegrated into the STS. 
Payloads returned from orbit must be deintegrated a t  
the  STS landing s i te  and handed back to SSP 
representatives or users. 

Areas where there will be obvious overlap (and hence 
opportunity for collaboration) include development of 
common procedures and  s tandards  for: safety 
assessments, hazard control, trajectory planning, 
rendezvous and berthing operations requirements (STS 
and OMV), and configuration control.12 User 
accommodation requirements documen tation (e .g., 
PIPS and Annexes) and support procedures should 
conform so that the STS operations organization is 
transparent to Station users. 

Operations Execution 

At  the Operations Execution level, synergies exist in 
two forms: the potential for collaborative performance 
of operations functions, and the potential to co-locate 
functionally and operationally related facilities. The 
former offers the potential to decrease the number of 
personnel required to perform operations functions; the 
latter offers the opportunity to improve the efficiency 
by enhancing the capability to coordinate operations in 
real-time13 and to realize some potential savings in  
facilities and support costs. 

A number of execution-level operations facilities have 
been identified which could be consolidated within a 

“Station planners may also wish to use available space to launch material to the Station before it is needed, so that later frights can 
optimize unique or large payloads. 

“Development of a common electronic database format, consistent with the TMIS,  would allow this system to serve both Station and 
STS requirements. 

“Empirical eviLnce from NASA $previous programs shows that replanning and contingency operations have been much more efficient 
when the operations Organizations have been able to meet Tie-to-face.  ” 
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common structure, or from which the Station Program 
could take advantage of current STS capabilities and 
“corporate knowledge” to conduct Station operations. 

Logistics and  Ground Operations Support 

The process of preparing payloads for transport to the 
Space Station is one in which users hand off payloads to 
the SSPF, which in turn hands them to the STS 
payload integration organization, which then hands 
the payloads back to the Station crew for on-orbit 
integration. The engineering analyses which support 
this activity can be performed in an integrated fashion, 
and the “up-front” specifications for users can combine 
the limiting factors of each stage in the ground-to- 
Station transfer process. 

Activities which can be developed in common format 
include tes t  and  checkout procedures, sa fe ty  
requirements and specifications, special handling 
procedures, and pad access procedures. The facilities 
used to train ground personnel in these activities can 
also be shared. Other opportunities include operation 
of an integrated LOC using a computerized database 
management system to store and track ORUs, STS 
spares and replacement items, and stowage maps. 
Another possibility is the training of a unified team for 
late access to the pad. (I.e., other missions may also 
require late access, and these could be supported by the 
same team trained in Station carriers.) 

Space Operations 

In the Mature Operations Phase, the STS will directly 
support the Station during transfer operations. 
Transfer operations include rendezvous/approach, 
remote manipulator systedmobile servicing center 
opera t ions  ( inc luding  payload t r a n s f e r  a n d  
berthingldocking of the Shuttle Orbiter), STS *down- 
load” management (Station products and waste to be 
r e tu rned) ,  a n d  OMV opera t ions  ( i n c l u d i n g  
retrievaYplacement of the COP or other spacecraft and 
in-situ satellite servicing). In addition, STS/Station 
systems management of such items as fuel cell water 
t ransfer  and  control systems wil l  be closely 
coordinated, a s  well a s  potential crew recovery 
operations, the STS crew will be responsible for 
omoading cargo bay carriers with the RMS the Station 
crew will use the MSCS to attach them to the Station 
as required. Transfer of payloads wi th in  the  
pressurized volume will be shared by STS and Station 
astronauts, which indicates that STS astronauts will 
need to know “basic” information about Station 
systems performance and safety procedures, and vice 
versa. Perhaps as important, for the seven to ten days 
that the STS is docked a t  the Station, the activities of 
fifteen crew members will need to be planned and 
integrated so as to ensure minimal impact on multi- 
increment, ongoing experiments  and  optimize 
performance of the expanded crew during this period. 

Space Operations Support 

Space operations support for the Station and STS have 
a number of complementary functions. The command 
and control functions performed by the SSSC and MCC 
are co-located at JSC; interoperability of these 
facilities would provide a valuable backup capability in 

the event of a major support systems failure. Actual 
command and  control procedures can  also be 
standardized to a great extent, thereby offering the 
potential to move ground operators between the 
Programs with less retraining. (This would also embed 
a higher degree of understanding of operations 
requirements between the two support teams.) 

Payload operations support for the programs also offers 
potential synergies. For example, the Spacelab 
Payload Operations Control Center and the POIC offer 
similar opportunity to develop interoperable and 
standardized user operations support facilities. 
Similarly, payload rack-to-element verification 
activities might be performed utilizing STS support 
facilities such as the Orbiter Processing Facility a t  
KSC . 
Finally, crew training, procedures and operations 
techniques development will need to be shared between 
the Programs, with numerous opportunities for joint 
control center and training facilities utilization. 
Specific facilities currently part of the STS Program 
which were identified by the SSOTF as  useful for 
Station support include: weightless environment test 
facilities (located a t  JSC and  MSFC); remote 
manipulator development facility (JSC); Shut t le  
mission simulator (JSC); shuttle engineering simulator 
(JSC); vacuum test chamber (JSC); and T-38/KC-135 
acclimation training (JSC). Training schedules for 
these facilities will need to be closely coordinated 
between the Programs to assure the proper support to 
flight crews. (See Section W.H. Special Topic on Crew 
Training.) 

Other Areas of Synergy 

Another potential area for consolidating operations is 
outside contractor support services. The agency has, 
within the past few years, consolidated a number of its 
O&M and support analysis contracts. (Examples 
include the Payload and Ground Operations Contract 
at KSC, the Network and Mission Operations Contract 
a t  GSFC, and the STS Operations Contract at JSC.) 
The first attempt to provide SStSTS consolidated 
support is the proposed JSC Systems and Integration 
(S&I) contract which would provide integrated support 
to both Programs for jo in t  t r a in ing  faci l i t ies  
development and operations. Further use of such 
consolidated contracting could help to curb operations 
costs and take advantage of the areas of facility 
synergy outlined above. 

1V.F. SAFETY 

Safety requirements definition and documentation will 
be a NASA-controlled function for the manned base. 
Platform safety requirements will be the responsibility 
of the contributing partner. The overall safety review 
process is divided into two major areas: systems safety 
(all Station elements) supported by the Systems Safety 
Panel, and payload safety supported by the Payload 
Safety Panel. The two panels will report to the 
Program Integration level Program Safety Review 
Board (PSRB). The safety certification process for both 
will be similar to the process used in the STS Program, 
except that  the PSRB will be chaired by an  inde- 
pendent safety officer appointed by the Headquarters 
SRM&QA organization (Code Q).  The SSSC will have 
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overall responsibility for inflight operations safety 
controls, while the POIC will be responsible for 
monitoring prescribed user safety requirements. 

Systems Safety 

The systems safety review process will be conducted in 
a similar manner to the STS. This requires that safety 
reviews be held in the same timeframe as  design 
reviews (PDR, CDR) for the various Station hardware 
elements prior to assembly. The safety reviews will 
require tha t  each element developer identify a l l  
hazards associated with that element and how those 
hazards will be controlled. These reviews will be 
conducted for all elements (U.S. and international 
partners) under the direction of the PSRB. 

A Station Systems Hazard Control Plan (SHCP) will be 
required to assure that systems hazards are properly 
handled in the Mature Operations Phase (for systems 
upgrades and hardware additions resulting from 
evolutionary operations). The SHCP development and 
updating will be the responsibility of the Operations 
Flight Director within the SSSC. This plan will be 
developed in a similar manner to the STS Flight Rules, 
and maintained under configuration control once 
baselined. Once approved by the Systems Safety 
Panel, the SHCP is integrated with the equivalent 
payload safety plan by the SSSC and forwarded to the 
Program Safety Review Board for final approval. The 
integrated plan i s  termed an  Increment Hazard 
Control Plan (IHCP). The systems safety review 
process is illustrated in Figure IV-1. 

Payload Safety 

Ensuring the safe design and operations of user 
equipment in the Station Program will be a significant 
challenge. The quantity of user equipment and variety 
and number of differing payload operations will be 
much greater for the Station Program than for the STS. 
This, coupled with the expected 30-year duration of the 
Station Program, requires that  a strong payload safety 
review process be set in place. 

The SSOTF concluded that the Station payload safety 
review process should be similar to the STS Program 
with the following key exceptions: (1) the Program 
Safety Review Board will be chaired by an independent 
safety officer rather than by the Station Program 
(same as in the systems review process); (2) there will 
be a combined STSIStation review process for users 
rather than having users submit to separate Station 
and STS reviews; and (3) there will also be combined 
inflight and ground processing reviews.14 Features 
which are similar to STS operations include: 

Phased Safety Reviews: The payload is required to 
submit a safety analysis which identifies all hazards 
associated with the payload (both design and  
operation), as  well as planned means for controlling 
each hazard. This “data package” will serve as  the 
basic means of review by the relevant Program 
organizations involved in the review process. 

Program Involvement: The safety review process must 
involve the appropriate engineering and operations 
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“These last !JUO features are intended to help reduce paperwork and costs to the users in the interest of providing user-friendly 
operations. Additionally, this provides for the development of standardized safety procedures between the Station and STS Programs where 
feasible. 



organizations of the Program, This includes review by 
the engineering community (SE&I or sustaining 
engineering) for the applicable Station elements in 
which the payload equipment will reside. All 
participating Station operations support organizations 
will support this review process as  will representatives 
from the appropriate transportation and data systems 
services organizations. 

Review Board Control: A Payload Safety Panel will 
review all hazard control data submitted by the users 
and recommend changes in payload hardware, software 
and procedures if necessary for safety compliance. The 
Station Program will have the authority to direct that 
these changes be implemented. The various Program 
(and STS) organizations will provide their reviews and 
recommendations to this board. 

The payload safety review process will result in a 
Payload Hazard Control Plan (PHCP) similar to the 
systems plan. Once this plan is approved by the 
Payload Safety Panel, i t  is sent to the SSSC for 
integration with the SHCP to form the IHCP. This 
process is illustrated in Figure IV-2. 

Operations Safety 

As part of the safety review process, an  Increment 
Operations Safety Review will be conducted prior to 
each manned base or platform increment launch. The 
SSSC will be responsible for integrating the systems 
and payload hazard plans into an Increment Hazard 
Control Plan for each increment. The IHCP will 
document a l l  operationally-controlled hazards  
associated with the increment, and the controls which 
eliminate them. 

This plan will require Program Integration level 
approval by the PSRB prior to the increment launch, 
and will be under change control from that point until 
i t  is replaced by the next IHCP. All procedures or 
operations which involve hazards will require  
warnings in the document which highlight the 
hazardous procedures. Approval by the Operations 
Flight Director will be required to change any 
hazardous procedure or operation once the plan is 
under configuration control. Users will be required to 
demonstrate that their operations procedures comply 
with the hazard control plan, and that all hazardous 
procedures are appropriately flagged.15 

When possible, hazardous operations should be 
controlled by positive inhibits onboard the Station 
elements. These inhibits could be in  the form of 
Operations Management System software inhibits 
which prevent the hazardous operation from occurring 
until i t  is removed via direct command (remote or 
onboard). Removal of hazard control inhibits shall be 
the sole responsibility of the SSSC for the manned base 
(and platform transfer operations associated with the 
manned base), or the PSC for platform operations. The 
SSOTF concluded that in order to assure direct control 
over all hazardous activity, the enabling/disabling of 
any hazardous operations should not be allowed to be 
automated. Instead, this should require manual 
intervention to assure that a responsible individual has 
reviewed the situation and approved the operation (Le., 
require positive control). 

Other Issues 

In addition to constructing a recommended safety 
review process, the SSOTF made a number of general 
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observations on Program safety. In  order for the 
review process to be enforced, the Program should 
provide an adequate level of safety indoctrination for 
professional operators (crew and ground personnel), 
users and other support personnel. Only through the 
assimilation of safety requirements and standards by 
those operating the Station elements can a high degree 
of security in operations be ensured. In addition, 
during the Development Phase, contract and Work 
Package incentives are needed to improve safety 
through the proper design of the initial Station 
elements and hardware. The SSOTF felt that such 
incentives would be more effective in improving safety 
factors than would operationally imposed constraints 
on Station activity. 

Finally, the SSOTF concluded that there is a need to 
develop quantitative methodology for performance of 
safety risk assessments. Such methodology would help 
to reduce the dependence on conservative assumptions 
which could unnecessar i ly  reduce opera t ions  
flexibility. As program experience develops, expected 
value estimates and “range of uncertainty” values 
could be used for safety assessments rather than simple 
conservative assumptions. However, for ear ly  
operations the lack of historic data about running the 
Station will require continued reliance on conservative 
assumptions based on previous program experience 
(Skylab and Spacelab in particular). 

1V.G. PRICING POLICY 

Industry experience and the STS pricing policy debates 
have shown that pricing structures can have decisive 
effects on the behavior of providers and consumers of 
complex services. Thus, it is important to assess the 
overall programmatic and political goals that a pricing 
strategy is to accommodate before developing the 
strategy itself. Since these goals are set by agents 
outside of the Space Station Program (primarily the 
Administration and Congress), the Task Force 
examined the effects that different policies would have, 
but did not recommend a particular approach. 

The Task Force identified two possible objectives for a 
Space Station pricing policy which were considered 
most appropriate: 
1) Primary emphasis on recovering NASA funds, 

2) Primary emphasis on promoting efficient use and 

Once the overall goals of the pricing policy have been 
defined, a number of component issues must  be 
resolved. In particular, the Program must decide: 1) 
the mechanism by which prices for resources should be 
set; and 2) what resources are to be separately 
measured, monitored and charged to customers. The 
Task Force considered each of these questions in light 
of the two types of overall goals outlined above. 

Types of Users 

For the purposes of discussing pricing policy, Space 
Station users must be broken into several categories: 
users sponsored by NASA and the international 

while encouraging Station use. 

management of the Space Station. 

partners; users from other U.S. government agencies; 
and commercial and non-partner foreign users. The 
applicability of the pricing policy and the means of 
exchange will differ for each of these user groups. 
However, once again, these issues will be determined 
by Congressional and Administration deliberations 
and can be accommodated within the framework 
outlined below. 

Setting Prices 

Cost-Based Pricing Structure 

Federal law requires that agencies offering services 
that offer a particular benefit to one group, individual 
or industry must recover “all reasonable costs” 
incurred in providing these services. Traditionally, 
NASA has interpreted this requirement to mean that 
prices must be based on some measure of actual 
program costs. Such an approach could be used in  
establishing a Space Station pricing policy. One 
alternative would be to allocate Station costs to specific 
services or users and establish prices based on those 
costs.16 Another would be to charge the user for the 
incremental cost of each service provided. 

Either of these approaches would correspond to 
established tradition, and would permit relatively easy 
accounting procedures and calculations. Furthermore, 
full cost recovery could encourage users to minimize 
their use of particularly expensive services. However, 
such pricing is artificially set and hence does not 
accurately reflect market demand. Therefore, this 
structure does not provide useful information to the 
Program regarding growth requirements. 

Demand-Based Pricing Structure 

A less traditional approach to pricing NASA services 
would be to design the pricing structure to reflect 
demand. Scarce resources would be priced higher than 
those for which there is little demand. Thus power 
required a t  peak usage times would have a higher price 
than the same power during a period of low-usage. 
Similarly, users would pay for priority: in case of 
interruption o r  decreases in the availability of 
resources, users who paid for high priority resources 
would receive priority (i.e., uninterrupted) service. 

This approach could be taken one step further by 
establishing an auction or some similar method for 
selling Station resdurces. Each use class granted a 
resource block by the Space Station User Board could 
put its resources up for bids via an electronic bulletin 
board (or other system), and potential users would bid 
on those resources and time slots which they considered 
most useful. A Yloor” or minimum price could be set to 
ensure that minimum cost recovery goals are met, or to 
encourage commercial use while recovering some 
portion of costs. Such a step would prevent the 
Program from selling resources for less t han  a 
“reasonable” price, and would allow users to plan for at 
least a rough estimate of costs. (They would know that 
costs could be no lower than a certain level.) 

‘*Zt would be up to Congress and the Administration to determine what costs are to be recovered: full operations cost, full operations cost 
plus developmentcosts, or full program costs. 
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Any of these approaches would improve t h e  
effectiveness of the pricing structure in guiding Station 
operators in meeting user needs, and in guiding users 
to utilize Station resources. Priority or peak-level 
pricing, in particular, could encourage the optimum 
use of Station resources, while other demand-based 
posted prices would serve a s  guides to growth. 
Furthermore, a demand-based pricing structure could 
well recoup as much or more of the operating costs than 
a cost-based strategy due to greater and more efficient 
utilization. There are several establishing procedures 
for developing demand-sensi tive pricing strategies; 
however, most require extensive information regarding 
user demand, and would need frequent adjustments 
during the early operations phase (a process which 
might not be politically acceptable and would not allow 
confident user planning). 

The auction approach would resolve the issue of 
allocating scarce resources among users, and would 
provide strong signals to the Station operators a s  to 
which services or resources are most highly valued. 
This information would support efficient operations 
and evolutionary decisions. On the other hand, an 
auction approach would not provide NASA with the 
data required for budgetary planning. It also requires 
that the users be highly involved in and knowledgeable 
about the bidding process (not realistic for small or 
first-time users). Most importantly, the auction might 
eliminate small users from the program, allowing only 
those who can afford to pay high prices to participate. 

Resources to be Priced 

The question of which Station resources are to be 
measured and priced separately will have a strong 
effect on the overall efficiency of the pricing approach. 
On the one hand, measuring and charging for resources 
individually allows greater management control, but 
also incurs a greater management cost. Charging for 
resources in packages or blocks would require less 
ongoing management, but would not allow for close 
monitoring and adjustment in users’ actual resource 
demands. 

There are three options regarding this issue: (1) 
monitoring and charging separately for each and every 
resource; (2) monitoring and basing prices on relatively 
few key resources; and (3) establishing prices on some 
other basis. 

The first option is possible because of current plans to 
monitor and protect all interfaces providing resources 
to payloads and Station systems. However, as 
indicated above, costing out and charging for resources 
separately leads to increased management costs (Le., in 
developing contracts, tracking costs, and billing), as  
well as increased hardware and operations costs (i.e., in 
installing and servicing the necessary monitoring 
equipment, and processing and transmitting the data). 
Furthermore, there are questions of procedure: should 
measurements of a user’s resource draw be made on the 
user side of the resource interface, or on the systems 
side? Some resources (like thermal conditioning) may 
not be directly measurable i n  sufficient detail. 
However, since most of the monitoring equipment and 
procedures will be necessary for other purposes, the 
increased cost may be acceptable. 

Basing prices on one or a few key resources (e.g., power) 
can respond to some of these issues by diminishing the 
number and types of resources which mus t  be 
measured. Such an approach has been used for pricing 
Shuttle services: a user’s price was based on either the 
length of the Shuttle bay his payload required or the 
weight of his payload, and this price entitled him to a 
package of “standard“ services. However, NASA will 
need to understand the potential demand for Station 
resources in some detail in order to determine which 
key resources should be used as a basis. In addition, 
some method will have to be developed for allocating 
rights to the resources which are not monitored. 

The third option would involve developing prices for 
users which do not refer to actual, measured resources 
usage. Some method of allocating overhead costs could 
be developed, but such an approach would neither give 
the appropriate signals regarding resource use to users 
or operators, nor necessarily be equitable, and would 
represent an abrupt departure from existing policies. 

Early Action Issues 

Because of the effect that pricing can have on user 
payload design and planning, i t  is necessary that  a 
pricing policy be established before major development 
efforts are underway. With a planned Station IOC of 
1995, some payload development efforts will get 
underway in the next several years. As a result, 
development of a Station pricing structure (at least in 
broad outline) should be undertaken immediately. 

1V.H. CREW TRAINING 

This section will detail the key aspects of the crew 
training philosophy, and review what  t ra ining 
facilities are considered necessary to support Station 
operations. Fundamental to the training philosophy 
for Space Station is a commitment to attain as  much 
commonality across the Program as i s  practical 
between the media, the curriculum, and the facilities 
that will be used for the training in order to minimize 
operations costs. In all instances, this commonality 
will have to be preserved and maintained through 
intensive coordination both between the NASA Space 
Station development centers, and between the NASA 
centers and international partners. As training 
cumcula are developed and materials prepared, this 
coordination will have to be rigorously maintained to 
ensure that the most efficient and effective training is 
produced, and that all crew members are sufficiently 
trained to be able to safely and effectively perform 
their respective duties. 

Mature Operations Training Support 

Planning/Sc heduling/Coordination 

The planning, scheduling and coordination of training 
activities will be a major task in the Mature Opera- 
tions Phase of Station operations. Training facilities 
and aids will be located a t  operational centers in all 
parts of the U.S. and a t  the international partners’ 
sites. The possibility for overscheduling of crew 
personnel and facilities is very real. Hence, extensive 
planning and coordination of training activities is 
necessary to prevent conflicts from developing. 
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For the Mature Operations Phase, a joint training 
coordination group is recommended. This Space 
Station Training Coordination Board (SSTCB) would 
be composed of members from all the NASA centers 
supporting Station activities, the international 
partners, astronauts, and safety personnel. This group 
would accomplish the scheduling and conflict resolu- 
tion for all training requirements. The goals of the 
SSTCB would be to provide the following: coordination 
of training schedules and curricula; definition of 
training sources; definition and standardization of 
certification requirements and procedures; definition 
and implementation of commonality requirements; 
definition and coordination of simulation approaches 
and schedules; and definition and implementation of a 
centralized training records system. One of the major 
goals of the SSTCB would be to pursue and maintain 
common training methodologies, media, scheduling 
and execution among all participatingorganizations. 

It is proposed that commonality in the training process 
be implemented through the following areas: 

Common Training ManualdEiriefinm: Documents and 
briefings developed a t  one center for Space Station 
training could be placed in a common data library 
(accessible through TMIS) where all participating 
groups could access them. This allows savings by 
avoiding the creation of redundant training documents 
or briefings. An additional advantage is that updates 
to a given document would be available instantly a t  all 
locations. 
Common Computer Aided Instruction (CAI) Lessons: 
CAI is an increasingly important training aid in the 
space program. With common CAI equipment located 
at all centers, lessons developed a t  one center could be 
shared among all and the resource savings could be 
translated into additional or improved training in 
other areas. 

Common Training for Users: With the expectation 
that most Station users will have access to standard or 
common user interface equipment to operate Station 
experiments, a set of common user training standards 
will be developed to allow the most efficient training 
and minimum impact on the user’s time. 

Common Certification Methods: These will be useful to 
ensure that high standards of performance will be 
maintained among personnel a t  all centers. The 
certification process will include testing of individuals 
to ensure their knowledge for a given task. This 
certification requirement could be applied to all 
personnel in the Station Program, from ground to flight 
crew personnel. 

Common Flight Data File Formats: Common FDF 
formats a re  used in  both systems and payload 
operations. Beneficial reductions in the training 

Common Training Equipment: Use of common 
training hardwarelsoftware protocols will allow 
transportability of software between centers. The 
same equipment would not be required to be housed a t  
each location since the use of common or compatible 
host software means that  programs and models 
developed for simulators at one center could be utilized 
a t  another in a cost effective manner. 

~ 
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process would be possible since several different types 
of checklists formatdstandards would not have to be 
learned in each area. 

FacilitiedAids 

Briefings and training manuals should be developed 
and shared cooperatively with a l l  participating 
centers. However, the major training facilities will be 
capital investments which must be located to provide 
the maximum benefit to the Program for the lowest 
cost. The major cost issue associated with training is 
the question of centralized versus distributed location 
of the key facilities. 

In terms of convenience and productive use of training 
time, centralized training facilities, collocated with 
trainees where possible, would appear to be the obvious 
choice. This option requires that the appropriate 
hardware (real or mockup) and software be provided 
and maintained a t  the Space Station Training Facility 
(SSTF). Representative medium fidelity Japanese 
Experimenk Module (JEM) and European Space 
Agency (ESA) modules as  well as a high fidelity Mobile 
Service Center System (MSCS) trainer would be 
located at JSC in addition to the high fidelity training 
devices located in the respective countries. However, 
the training benefits of centralization are partially 
countered by the cost of maintaining the various 
systems in concert with the “home” configurations and 
the travel required to coordinate such facility 
compatibility. 

Distributed training is also not a perfect solution. 
Although the facility may be located near the persons 
most qualified to do the specific training, coordination 
can become a serious problem as the organization tries 
to keep i t s  t ra ining facilities in  some common 
configuration. Additionally, students must perform all 
the training integration themselves and consequently 
may encounter problems on-orbit which were never 
presented on the ground due to equipment limitations. 

Both of these options have merit; hence, a mixture of 
both concepts is visualized by the SSOTF. The U.S. 
will provide high fidelity training (using simulators 
and mockups as  appropriate) on all U.S. and partner 
distributed manned base space systems in a central 
location. Also co-loc‘ated with this capability will be 
high fidelity systems t r a in ing  involving crew 
habitation module operations, MSC operations, 
operations within the module interconnect nodes, 
operations within the cupolas, and rendezvous/ 
proximity operations. Additionally, medium fidelity 
U.S. and partner laboratory module simulators will be 
provided at the systems training site in order to 
provide an end-to-end mission operations training 
capability. This group of training equipment is 
referred to a s  the Space Station Training Facility 
(SSTF). The SSTF will necessarily be located near the 
flight crew offices and near  Program personnel 
responsible for integrated space systems operations 
and maintenance. Additionally, training devices 
shared  with o ther  programs (e.g., weight less  
environment training facility, Shuttle 1-G Trainer) 
will also be in close proximity to the SSTF. Various 
part-task trainers and training aids will be located 
close to the office areas utilized by the crews for each 
flight increment. 



Additional high fidelity training for the JEM and 
Columbus module space sys tems ope ra t ions  
(distributed and laboratory unique) and payload 
operations will be provided by NASDA and ESA, 
respectively within their operations support facilities. 
Canada will provide a high fidelity MSC simulator 
within i t s  operations support  facility. These 
capabilities will be most useful for early space systems 
training of foreign and domestic crew members, for 
training crew members in the operation and servicing 
of foreign user payloads, and for providing an ongoing 
sustaining engineering capability to the Program. 

A high fidelity simulation of the U.S. laboratory 
module and its user support systems will be required as 
well. This simulator will be used for early operator 
training in the operation and maintenance of Program 
provided, laboratory-unique user support hardware 
and software, as  well as  for training in selected payload 
operations and servicing tasks performed for domestic 
and foreign users. To facilitate integrated manned 
base user operations planning, medium fidelity 
simulators of the Habitation module, nodes, Columbus 
module and JEM will be provided in proximity to the 
U.S. lab simulator. This group of training equipment 
is referred to as the Payload Training Integration 
Facility (PTIF) and will necessarily be located near the 
Program personnel who will develop the U.S. lab 
module and who will provide ongoing user integration 
functions for the Program 

~ 

An overview of this partially centralized/partially 
distributed training approach is presented in Figure 
IV-3. 

Combined training between the PTIF or SSTF lab 
module simulators and the POIC will occur on a 
regular basis. It will be here that the main portion of 
the crew’s scientific training occurs after they have 
visited the investigator’s home laboratory. Users will 
need to negotiate with NASA for funding of this 
training related to their experiments. (Only systems- 
related training is fully funded by the Program.) The 
simulator at the PTIF will be maintained in a “nextc 
up’’ configuration (e.g., next increment payload 
complement), while the modules at JSC will be 
maintained in  a “current” or “as being flown” 
configuration. There will be a constant flow of these 
experiment configurations from the PTIF, ESA or 
Japan to the SSTF as each flight increment proceeds 
through its training plan. These configurations may 
take  the  form of software models and  of rack 
simulators, each of which will represent an equipment 
rack in the vehicle. A complete listing of training 
facilities and their use is contained in Table IV-2. 

The increment training plans will provide instruction 
for flight crews, ground personnel from all locations, 
and for users. This  total t ra in ing  program is 

EXPERIMENTS TRAINING 

U.SXANADA 
USERS 

r I I I 

Figure IV-3 Space Station Crew Training FacilitiedFlow 
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JSC FACILITY 

1 

2* 

3* 

4* 

5* 

6 

7 

8 

9 

I O  

I1 

I 2  

13 

14 

15 

16 

17 

18 

19 

20 

2 1  **  

22 

!3 

!4 

COMPUTER ASSISTED INSTRUCTIONAL 
TRAINERS (CAIT) 

SPACE STATION SYSTEMS TRAINER (SSST) 

MEDIUM FIDELITY U.S. AND PARTNER LAB 
M 0 DU LE SI M U LATORS 

STATION PROXIMITY OPERATIONS TRAINER 
(SPOT) 

FLIGHT CONTROLLER TRAINING ROOM 
FACILITY (FCTR) 

SPACE STATION MOCKUP AND TRAINER 
FACILITY (SSMTF) 

WEIGHTLESS ENVIRONMENT TRAINING 
FACILITY (WETF) 

SPACE STATION SUPPORT CENTER (SSSC) 

MISSION CONTROL CENTER-HOUSTON 
(MCC-H) 

SYSTEMS ENGINEERING SIMULATOR (SES) 
SHUTTLE MISSION SIMULATOR (SMS) 

SHUTTLE MISSION SIMULATOR (SMS) 

MOBILE SERVICING CENTER (MSC) 
ENGINEERING SIMULATORS 

MANIPULATOR DEVELOPMENT FACll 
(MDF) . 

ALTITUDE CHAMBER 

KC-135 AIRCRAFT 

GSFC FACILITY 

EVA TRAINER 

ry 

INTEGRATION, VERIFICATION AND TEST 
FACILITY 

SHUTTLE BAY MOCKUP 

PLATFORM SUPPORT CENTER (PSC) 

MSFC FACILITY 

NEUTRAL BUOYANCY SIMULATOR 

HIGH FIDELITY U.S. LAB; MEDIUM FIDELITY 
PARTNER LAB MODULE SIMULATORS 

PAY LOAD OPERATIONS INTEGRATION 
CENTER (POIC) 

1-G MOCKUP FACILITY 

6 DEGREE-OF-FREEDOM SIMULATORS 

PURPOSE 

SELF-PACED TRAINING USING INTERACTIVE VIDEODISK, 
ARTIFICIAL INTELLIGENCE, ETC. 

DISTRIBUTED LAB AND HAB SYSTEMS, CORE SERVICES 
(INCLUDING NODES AND CUPOLA SIMULATION) 

LAB SYSTEMS TRAINING PLUS EXPERIMENT MOCKUPS 

RENDEZVOUS, PROXIMITY OPERATIONS, MSCS 
SI M U LATl ON 

FLIGHT CONTROLLER DISCIPLINE TEAM TRAINING 

MANNED SYSTEMS, MEDICAL MECHANICAL TIMELINE 
TRAINING 

EVA AND EVA RMS TRAINING 

INTEGRATED SS CREW/GROUND TRAINING 

INTEGRATED STS CREWlGROUND TRAINING 

ENGINEERING, SIMULATIONS, RENDEZVOUS, AND 
PROXIMITY OPS 

SHUTTLE TO SPACE STATION INTERFACE OPERATIONS 

MOBILE MANIPULATOR ENGINEERING AND OPERATIONS 
INTERFACES INCLUDING: STATION, FREE FLYERS, 
PAYLOADS AND STS 

SHUITLE RMS INTERFACES WITH STATION ELEMENTS 

EVA AND EMU TRAINING 

0-G TRAINING 

EVA TRAINING IN SUPPORT OF PLATFORM 

PAYLOAD, PLATFORM, CUSTOMER SERVICING 
FACILITY, FLIGHT TELEROBOTICS SERVICER, AND LOW 
FIDELITY MSCS PART-TASK TRAINING 

PLATFORM SERVICING TRAINING 

CONSOLE OPERATOR TRAINING FOR PLATFORM 
OPE RAT1 ON S 

SELECTED PAYLOAD EVA TRAINING 

LAB SYSTEMS TRAINING PLUS FLIGHT-LIKE 
EXPERIMENTS OR MOCKUPS 

PAYLOAD OPERATIONS CONSOLE TRAINING FOR POlC 
0 PE RAT1 ON S 

MODULE PART-TASK TRAINING INTEGRATED 
PAYLOAD TRAINING 

PROXIMITY OPERATIONS, TELEROBOTICS TRAINING 

Table IV-2 Training Facilities Utilized By The Space Station Program 
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25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

LeRC TRAINING FACILITIES FOR SSP 

ELECTRIC POWER SYSTEM CONTROL 
SYSTEM TRAINER 

OPERATIONS SUPPORT CENTER (LERC's ESC) 

ELECTRIC POWER SYSTEM ORU MOCKUPS 

CANADA FACILITY# 

MANIPULATOR DEVELOPMENT & 
SIMULATION FACILITY (MDSF) 

AIR BEARING TRAINER 

ESA FACILITY# 

COLUMBUS MODULE TRAINER 

WATER IMMERSION FACILITY 

ESA PLATFORM TRAINER 

JAPAN FACILITY # 

JEM FLIGHT CREW TRAINER 

JEM GROUND TEST MODEL 

JEM PAYLOAD OPERATIONAL TRAINER 

JEM RMS TRAINING FACILITY 

SPACE STATION INTERFACE SIMULATOR 

WATER IMMERSION FACILITY 

FACTORIES 

FLIGHT HARDWARE MANUFACTURING 
FACILITIES 

PAYLOAD DEVELOPMENTNERIFICATION 

PAYLOAD EXPERIMENT DEVELOPER 

PAYLOAD INTEGRATION/VERIFICATlON 

SPACE STATION 

ON-ORBIT SPACE STATION 

PURPOSE 

SELF-PACED COMPUTER-BASED TRAINING FOR 
ELECTRIC POWER SYSTEM CONTROL SYSTEM 
OPERATORS 

FULL-SCALE STAND-ALONE AND INTEGRATED 
TRAINING FOR ELECTRIC POWER SYSTEM GROUND 
AND FLIGHT OPERATIONS 

TRAINING ON FULL SIZE ELECTRIC POWER SYSTEM 
ORU MOCKUPS FOR FLIGHT CREW PROCEDURES 

MSCS SYSTEMS AND MALFUNCTION PART-TASK 
TRAINING 

REDUCED FRICTION SIMULATION OF ZERO GRAVITY 
TRAINING FOR MSCS 

COLUMBUS MODULE SYSTEMS, MALFUNCTIONS, 
AND PAYLOAD TRAINING 

EVA RELATED TRAINING 

PLATFORM OPER rlONS AND SERVICING TRAINING 

JEM SYSTEMS AND MALFUNCTION TRAINING 

JEM SYSTEMS (HI-FI) HARDWARE/SOFTWARE 
TRAINING 

JEM PAYLOAD OPERATIONS 

JEM MANIPULATOR OPERATIONS 

JE M/STATION INTERFACE TRAINING 

JEM PORCH AND RELATED EVA TRAINING 

HANDS-ON FLIGHT HARDWARE PART-TASK TRAINING 

LIMITED EXPERIMENT HANDS ON AND SCIENCE 
B AC KG R 0 U N D TRAl NI NG 

PROCEDURES VALIDATION AND EXPERIMENT 
INTERACTIONS 

PROFICIENCY TRAINING ON SYSTEMS, RENDEZVOUS, 
PROXIMITY OPERATIONS, MSCS, MAINTENANCE, 
SAFETY EXERCISES AND INTEGRATED SIMULATIONS 
WITH THE GROUND 

'Comprise the JSC Space Station Training Facility (SSTF) 
#These facilities ate understood to be in the planning phase by the International Partners 

**Comprises the MSFC Payload Training Integration Facility (PTIF) 

Table IV-2 Training Facilities Utilized By The Space Station Program (Continued) 
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summarized in Figure IV-4. Each group of students 
will receive training proportional to their needs. 

Training Categories 

Three major categories of t ra ining systems are  
recommended to be implemented. These are: team 
training; systems training; and payload training. 
Team training applies only to the manned base in 
support of flightcrew activities. Systems training and 
payload support training apply to all elements of the 
Station Program. 

Team Training: This is an integrated training concept 
designed to create teams of personnel a t  each 
operations center and onboard the manned base who 
can work closely together. The goal with this type of 
training will be to develop behavioral ski l ls  in  
teamwork (create a “team feeling” for each increment 
crew and its supporting ground personnel). 

I Selected I Selected 
L- - - - - - - - - - - - - - - - l___- - - - - - - - - - - - - .  

kkcc.d : _----------- J USER 
INTEGRATED Payload Training (At PTlF)-SeleCed Payloads in Modules Plus 

Attached Payloads,Crew Specific-Some Controller Application 

Systems Trainina: This applies to ground support 
personnel who will be charged with operating the 
Station’s systems. All ground personnel will receive a 
basic introduction to all the elements of the Space 
S ta t ion  sys tem ( inc lud ing  t h e  in t e rna t iona l  
contributions) via briefings, documentation, tours, etc. 
Additionally, advanced systems t ra ining for the  
ground personnel will be conducted in their areas of 
expertise utilizing single system trainers, multi- 
system simulations, mock-ups, etc. Flight Controller 
Training Rooms will be available in the SSOTF to 
support on-orbit systems training without interfering 
with the operations of the SSSC. 

Payload Training: Payload controllers supporting 
payload operations, in addition to being given Station 
systems training as required, will be given specific 
training in payload systems and operations. Once 
again, such training will be user-funded although 
supplied by the Program. Introductory payload 

I Selected 
L----------------. 

selected ; 
. _________- -J  Payload Trainin at PTlF 

POlC Crew and Payload%ontrollers 
Selected Payloads in Modula Plus Attached Payloads INTEGRATED 

Trainers. Simulators. CAI, 
Water Immersion, Mockups, POlC Sys. 

(Systems) I 
I I I 

ON-ORBIT 
TRAINING 

Baric Science Briefing, Hands on Train!ng, 
One lnstrumentmme (Including Internatmals) 

T ~ ~ ~ I , N G  
(HIS Fwlity) 

Proficiency 
Trainin 

(crew on7y) 

Selected i JOINT -----------J I INTEGR&TED 1 Includes: SSTF-POIC-KTR, UOF-et. al. 

Figure IV-4 Space Station Student Training Flows 
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The following six months of training will generally be 
based at the POIC or the PTIF where the crewmen can 
work with the investigator’s personnel and with PTIF 
training people versed in the payload problems which 
have occurred on previous flight increments. At this 
point the crew will spend increasing time on individual 
experiments (including brief re turn t r ips  to the 
laboratories). More and more time will be spent 
operating groups of experiments, which could be 
discipline groupings, or other sets of payloads which 
have some functional afinity. Increasingly, the crew 
will operate in concert with the personnel who will be 
in the POIC and the relevant DOC/ROCs during their 
flight increments. 

training will be provided by the user/payload sponsor 
to include science background briefings, experiment 
objectives, and experiment operations. Payload skills 
will be developed and maintained through separate 
training sessions, during support to payload crew 
training and via integrated and joint simulations. 
Training objectives will be defined jointly by the user 
and the Program, and will reflect the respective 
responsibilities of each ground support position. 

Crew Training Scenario 

As an  illustration of how these various training 
programs and facilities will interact to support Station 
operations, the following crew training scenario has 
been developed. (See also the User Integration 
Scenario in Section III. D for further detail on training 
interfaces.) 

Career U.S. as t ronauts  (Station Operators and 
Scientists) who have been assigned to the manned base 
will commence with a series of training classes aimed 
at providing them with the requisite proficiency 
necessary to operate the distributed systems on the 
Station. This process will take about six months 
conducted on a part-time basis, and will commence 24 
months prior to launch. This training will occur a t  the 
SSTF or a t  other facilities at JSC. 

Once a crew is assigned to a flight increment, they will 
begin  a t r a i n i n g  r eg imen  which  wi l l  l a s t  
approximately 18 months (e.g., will begin 18 months 
prior to launch). Payload Scientists will be added at 
this point to make up the complete increment crew 
complement. Since they a re  not career NASA 
astronauts, Payload Scientists will not receive the 
basic Station systems training provided to the other 
crew members. Any systems and habitability (zero-g 
acclimation) training these personnel need will be 
provided later. 

The first six months of incremenbspecific training will 
be accomplished as a team at the various user facilities 
associated with the team’s projected flight increments. 
(Each team will be on-orbit for the duration of two 
increments.) Each individual payload investigator will 
be responsible for the training which the crew will 
receive while at his specific location. Scheduling 
coordination for the crew while taking part in this 
training will be the responsibility of the SSTCB located 
at JSC. 

About six months before their flight, the crew begins to 
t ra in  in  earnes t  i n  the  PTIF with a selected 
complement of experiments. These sessions a re  
conducted on an integrated basis with the POIC and 
the applicable ROC/DOCs whenever possible. During 
this time the Station Operators and Station Scientists 
work on the skills they will require for EVAs planned 
during their increments, and will maintain their 
proficiency with MSCS and other manned base systems 
tasks they will have onboard. 

Three months before flight, the crew moves to JSC 
where their training continues in the SSW and other 
JSC facilities. The concentration now is on ensuring 
that the crew comes together as a team, and that an 
affinity is also developing between the crew and the 
support personnel who will be on the ground during the 
first few weeks of their flight increment. It is at this 
point that the non-NASA crew members will receive 
the habitability training they require. During this 
period, all of the crew will work to maintain the 
systems skills they will need. 

Beginning approximately ten weeks before launch, a 
small number of integrated simulations will be 
scheduled with a portion of SSSC personnel, along with 
personnel from the POIC and the User’s ROCiDOCs. 
(See Figure IV-5,) These simulations will be designed 
to ensure that the team building process has occurred 
properly and that the training for the increment about 
to launch is properly completed. Finally, after launch, 
“on-the-job” training and proficiency maintenance will 
occur throughout the duration of both increments. The 
entire training cycle for Station Scientists, Station 
Operators and Payload Scientists is illustrated in 
Figures IV-6 through 8. 

DeveloDment Phase  Training Reauirements 

The transition from a development phase orientation 
on assembly tasks to mature Station operations will 
not occur rapidly nor change the basic manner in which 
training is accomplished. Instead, there will be a 
gradual  increase i n  the t ra ining load as more 
throughput is required to support the assembly of 
Station elements and the increasing level of user 
activity onboard. It will also be characterized by a 
separation of the STS and Station training operations 
a s  the Program accelerates and the dedicated resource 
base increases in size. 

During the Stat ion assembly period, t r a in ing  
responsibilities should be shared between the Station 
and STS Programs. The STS Program should provide 
training support for all activities related to launch, 
rendezvous and docking, and basic assembly tasks (i.e., 
those tasks external to the manned base modules and 
requiring extensive RMS manipulation from the 
Shuttle or EVA) such a s  truss construction and 
moduldnode connections. The Station Program should 
be expected to provide training for activities related to 
the internal manned base components activation such 
as module outfitting, equipment verification and 
systems checkout, payload start-up, etc. In any case, 
during the assembly phase very close coordination of 
training requirements and procedures development 
will be necessary. 
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Figure IV-5 Integrated Training For Space Station Data Flow 

syttrmrtnining ucompllshod 
befofothlr point. 

Nota: Th. fllul pofiod-& th0 SSTF 
will k tokm up with Intograd 
Training .d Pmwdure D.viow. 
Somo timo wi l l  bo rpont 
nviowing oxporinnnt octivitia 

ettth.coK. 1 

?AO. f lC  

Figure IV-6 Flight Increment Training Cycle -- 
Station CommanderlStation Scientist 

111 



18 MONTHS LAUNCH LAND CREW NAMED TO FLIGHT 

v v 180 DAYS 7 POOAYS W DAYS 9OOAYS 7 180 DAYS 180 DAYS 

SSTF 

VENWW 
lNrL 

Training cycle lasts 18 months 
from being named to a crew. 
This assumes basic Station 
systems training accomplished 
before this point. 

Note: The final period at the SSTF 
will be taken up with Integrated 
Training and Procedure Review . 
Some t ime w i l l  be spent 
reviewing experiment activities 
at the POIC. 

OVERUP 

w FLIGHT 

PAO. ETC. 

Figure IV-7 Flight Increment Training Cycle -- Station Operator 
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~~ 

Note: The final period at the SSTF 
wil l  be taken up w i th  Integrated 
Training and Procedure Review . 
Some t i m e  w i l l  b e  s p e n t  
reviewing experiment activities 
at the POIC. 
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Figure IV-8 Flight Increment Training Cycle -- Payload Scientist 
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IV.1. SPACE STATION INFORMATION 
SYSTEMS (SSIS) 

The SSOTF Recommended Framework for the manned 
base and U.S. platforms will use the proposed SSIS as a 
key element in planning, managing, and conducting 
orbital operations. Although the Task Force did not 
address operations approaches for the European Space 
Agency platforms, these too will be supported by SSIS. 
The purpose of this section is to briefly describe and 
illustrate the SSIS and highlight differences between 
Task Force recommendations and the currently 
baselined SSIS.” 

SSIS Definition and Scope 

The SSIS will be an end-to-end data and information 
system for the Space Station Program and its users. It 
is important to understand that SSIS will not be an 
nall-new,” completely dedicated “system” for the  
Program. Rather, the SSIS is better characterized as a 
concept or virtual network consisting of both existing 
and planned operational elements provided by NASA, 
the international partners, and users of the Space 
Station. As defined in the SSIS Architecture Definition 
Document (SSIS ADD), the SSIS supports: 

... the functions of prelaunch checkout, mission 
management, scheduling and control, software 
development, and the acquisition, transmission, 
recording, processing, accounting, storage, and 
distribution of data (including audio and video) 
produced by the Space Station Program, its users, 
and interfacing space and ground elements. 

Although the SSIS is often thought of as  only the flight 
critical operational end-to-end information system, i t  is 
apparent from this definition that the scope of SSIS 
activities is much broader. The SSIS includes real- 
time networks supporting flight activities (commonly 
referred to as “SSIS”, a source of some confusion), and 
non real-time capabilities (i.e., t he  Technical 
Management Information System [TMISI and the 
Software Support  Env i ronmen t  [SSEI). T h e  
modifications to SSIS proposed by the Task Force 
recognize this broad scope and supports the concept of 
interoperability among the three systems. 

SSOTF SSIS Architecture: Core Systems and  
Interfaces 

The operational SSIS contains a “core” set of space and 
ground elements. These elements provide t h e  
functionality required to provide direct support to 
flight operations and interfaces to external elements. 
Figure N-9 illustrates this concept with the darker 

A 
n 
I I 

U 
scope of SSIS Core systems 

Figure IV-9 Scope Of The Space Station Information System 

17The baseliw is contained in the SSIS Architecture Definition Document (JSC - 30225). Other relevant SSIS requirements are 
contained in the Space Station Program Definition and Requirements Document (JSC - 30000, Sections 3 and 7)  and “Customer 
Requirements for Standard Seruices Data Book”(JSC - 30221). 
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region representing the operational SSIS. Certain 
systems, such as TMIS and the international partner 
systems, have functional overlaps that are considered 
part of the SSIS core while other systems simply 
interface with SSIS through “gateways” managed and 
controlled by the Program. This Figure also makes i t  
clear that the SSIS must be capable of expansion as 
overall Program capabilities evolve. 

The operational sub-networks within the SSIS core 
include onboard data and communications capabilities 
(e.g., Data Management System and Communications 
and Tracking System), ground control systems (e.g., 
the SSSC and POIC for the manned base; the PSC for 
platforms), user ground command, control, and data 
processing facilities (ROCs, DOCS, and UOFs), and the 
communications links between flight and ground 
elements. These links are provided by the TDRSS for 
space-to-ground communications and by NASCOM for 
ground data transport. The interface for the space 
links to the ground links occurs a t  the TDRS ground 
terminal a t  White Sands, New Mexico. The Goddard 
Space Flight Center (GSFC) manages and controls the 
TDRSS and NASCOM and provides data transport 
services in response to requests generated by the SSSC 
for the manned base and its users, the PSC for the 
platforms and their users, and the STS Mission Control 

Center (MCC) for the space transportation system, the 
OMV, and their users. Additional network capabilities 
are provided by other users (e.g., the proposed Science 
and Applications Information System [SAISI for 
NASA‘s science users) or by the international partners 
for data transport between their sites. 

Figure IV-10 illustrates a very simple version of the 
SSIS architecture as  it will exist to support manned 
base users. Figure IV-11 illustrates a similar architec- 
ture supporting U.S. platforms. The remainder of the 
discussion on SSIS will use the architecture presented 
in Figure IV-10 as a ‘8aseline”; platform operations 
are supported in a similar manner. 

The basic SSIS elements will be provided by different 
organizations both within and external to NASA. 
Additionally, not all of the capabilities required by 
SSIS are dedicated to Space Station activities. (E.g., 
TDRSS and NASCOM support all near-earth orbiting 
NASA spacecraft.) These factors pose complex 
management and integration problems for t he  
Program. To assist in resolving these problems, the 
Task Force recognized the need to have a single 
organization responsible for definition and control of 
SSIS architecture requirements. 

I- I 

I SPACE STATION 1 SUPPORT CENTER 
(SSSC) 

I I 
4 

I PAYLOAD OPERATIONS 
INTEGRATION CENTER I (POIC) 

1 I 

4 

ENGINEERING SUPPORT I 
I I 

4 

CUSTOMER DATA 
SERVICES FACILITIES I (CDSF) 

I i I 

I DISCIPLINE OPERATIONS 
CENTERS/REGIONAL I OPERATIONS CENTERS 

I 

USER OPERATIONS I FACILITY 

L - I I I I I I I I ~ I I I . I I I I I I ~  
USER OR PARTNER SUPPLIED NETWORKS 

Figure IV-10 Manned Base SSIS Architecture 
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Figure IV-11 Platform SSIS Architecture 

Data Flow Overview 

The SSIS is a critical, and limited, resource in support 
of Program operations. Since SSIS is an international 
network with various elements being provided by 
different organizations, early and effective information 
systems planning is vital to successful operations. In 
developing the CUP, TOP and FIPs, Program system 
requirements and user requirements must be balanced 
against SSIS capabilities to ensure the system is 
correctly configured to provide the necessary end-to- 
end support. 

During Program Execution activities, planning and 
managing the SSIS is a continuous process a s  new 
users are addedldropped from the configuration and as 
data traffic loads vary with configuration and time. 
The four phases of this process are: controlling access 
to the network; planning processing, collection and 
routing; providing support to users for end-to-end 
connectivity; and overall network management. The 
desired end result of this process i s  continuous, 
reliable, and “transparent” communications services 
between ground controllers (both system and users) 
and the orbiting elements. This transparency is 
illustrated by telescience operations in which the SSIS 

permits  authorized use r s  a d i rec t ,  r ea l - t ime  
communications path between the user’s facility and 
the user’s payload. 

Figure IV-12 illustrates the Task Force approach to 
operations planning and scheduling. As illustrated in 
these diagrams, the services provided by both TDRSS 
and NASCOM are treated as “transparent” data buses 
through which all operational data flows between the 
ground and flight elements. The user submits a service 
request to the POIC where all user service requests are 
consolidated and transmitted as  an integrated request 
to the SSSC. The SSSC performs a n  additional 
integration task by consolidating @stem requirements 
with those of the users. This completed service request 
is then transmitted to the Network Control Center 
(NCC) for implementation. 

Telescience, Access Control, and  Safety 

The Task Force fully endorses the concept of telescience 
in support of user operations objectives.l8 As noted 
above, this concept provides the authorized user with 
direct links to the user’s payload. However, this  
approach mus t  be balanced with system a n d  
operational safety requirements. Safeguards in  the 

I8As defined by NASA’s Task Force for Scientifu Uses of Space Station (TFSUSS), telescience is ”the direct, iterative, and distributed 
interaction of users with their instruments, databases, specimens, and data handling facilities, especially where remote operations are 
essential. ” Generally, users desire to conduct operations from their home facilities. SSIS must support telescience activities duringpreflight, 
flight, and postflight operations. 
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Figure IV-12 SSIS Operations Planning And Scheduling 

SSIS will ensure controlled access, and that such access 
will be limited to approved individuals, equipment and 
facilities. The Task Force also recog-nized the need for 
positive mechanisms prohibiting the overload of 
critical Station systems as well as developing positive, 
crew-operated inhibitslinterlocks for hazardous 
operations (e.g., articulating a telescope during EVA, 
proximity operations, outgassing, servic-ing, etc.) 

A key feature ofthe telescience concept is the ability of 
users to work freely within negotiated “envelopes.” 
The envelope (one of many onboard data  bases) 
describes the resources (e.g., power, bandwidth, crew 
time, etc.) necessary to support a user activity. To 
protect the manned base, the crew, and the user’s 
payload, the SSIS must support positive access control. 
There are two types of control. The first simply 
establishes the identity of a user attempting to access 
the SSIS. The second uses predefined tables (the 
envelope) to ensure that the authorized user operates 
approved equipment at approved times, within the 
negotiated envelope. 

Figure IV-13 illustrates the data flow path for the 
commands and return telemetry for such an approved 
user. As illustrated, the SSIS services are provided 
automatically to the user a t  the scheduled time and no 

additional interaction is necessary between the user 
and the Program control centers (Le., POIC, SSSC, and 
NCC). The SSIS also supports the transmission and 
onboard execution of Stored Program Commands. In 
this mode of operations, the user develops command 
loads well ahead of the scheduled activity and they are 
executed automatically by the user’s payload a t  the 
scheduled time. The results of the activity (return 
telemetry) may be either stored onboard or on the 
ground for later delivery or delivered in “real-time” to 
the user’s facility. 

In all cases, the results of the payload activity are 
monitored by an onboard SSIS s stem: the Operations 
Management System (OMS).lB Normal, approved 
payload operations are allowed to continue so long as 
they do not exceed the authorized envelope. Payload 
operations exceeding the envelope or causing a 
hazardous drain on available resources will be 
terminated by the OMS. 

To support the development and implementation of 
systems and operational techniques capable of 
supporting telescience, the Task Force developed a 
requirement for a set  of end-to-end telescience 
scenarios. These scenarios should be performance 
based models of various telescience operations. 
Developed by the Program with support from the user 

OMS iaaphnned operating system and applications enhancement to the baseline DMS. 
ORIGINAL PAGE 
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community, the scenarios will be capable of measuring 
the performance of alternative information system 
models. The scenarios should include evaluation 
criteria (e.g., performance, cost, risk, etc.) and support 
the assessment of end-to-end command, control, and 
data flow requirements for systems developers, Station 
users, Station system operators, and operations 
planners. These results will then be used as  a reference 
baseline against which information systems design and 
information resource management concepts can be 
assessed as the Development Phase progresses and as 
technology evolution studies are conducted. 

Comparison of the Task Force Architecture to the 
SSIS ADD 

As noted earlier, the Task Force SSIS architecture 
differs from that of the currently baselined SSIS ADD. 
These differences a re  i n  terms of func t iona l  
capabilities, nomenclature, and locations for various 
ground-based capabilities. Although there were no 
differences for the flight elements, the Task Force did 
make recommendations in  several  a r eas  (e.g., 
functional requirements for the onboard OMS mass 
storage capabilities, the number and size of TDRS 

antennas, standards and protocols, and the operational 
use of S-band). Some of these recommendations for the 
SSIS are contained in Section V of this report. The 
Space Operations Panel report contains fur ther  
recommendations for SSIS architecture changes. 

Figure IV-14 illustrates the SSIS ADD architecture 
with the facilities proposed for each site. Figure IV-15 
illustrates the modifications recommended by the Task 
Force. A brief discussion of the major differences and 
the supporting rationale is provided below. Table N-3 
provides a detailed comparison of these differences. 

As proposed by the Task Force, the user interface will 
be provided by the POIC. In functional terms, the 
POIC provides services similar to some of the functions 
provided by the traditional Payload Operations Control 
Centers (POCC).20 The POIC will perform user 
planning, coordination, and conflict resolution 
functions replacing this portion of POCC activity. The 
distributed Customer Coordination Center (CCC) and 
Customer Coordination Nodes (CCN) have also been 
deleted with their functions assigned to the POIC. 

"The POCC is a user facility responsible for planning and conductingpayload operations on specific spacecraft. fE.g., each unmanned 
scientific satellite has a POCC as does each Spacelab mission.) 
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SSIS ARCHITECTURE DEFINITION DOCUMENT: GROUND ELEMENTS 

INTERNATIONAL GROUND ELEMENT ........ ...................... 
SPACE STATION SUPPORT CENTER (SSSC) .... 
STS MISSION CONTROLCENTER(STS MCC) . . ............. 

DATA INTERFACE FACILITY (OIF) ............ 
TORSS GROUND STATIONS ................. 
DIRECT SUPPORT GROUND ELEMENT ....... 
SPACE STATION TRAINING FACILITY (SSTF) . . 
SHUTTLE MISSION SIMULATOR (SMS) ....... 
JSC PAYLOAD OPERATIONS CONTROL CENTER (JS 
JSC ENGINEERING ANALYSIS FACILITY (1s t  EAF) ................. 
JSC CUSTOMER DATA SERVICES FACILITY (JSC 
SOFTWARE SUPPORT ENVIRONMENT (SSE) SY 
SPACE STATION OPERATIONS MANAGEMENT 
CUSTOMERCOORDINATION CENTER(CCC) . , 
PLATFORM SUPPORT CENTER(PSC) ......... 
DATA HANDLING CENTER (OHC) ............ 
MULTIPLE APPLICATIONS CONTROL CENTER (MACC) ................................... 

SSOTF RECOMMENDATIONS 
T FUNDS) 

I GSFC EAF ............................................................................. 
GSFC COSF ......................................................................... 
NASCOMCONTROLCENTER ........................................................ 
(TORSS) NETWORK CONTROL CENTER (NCC) 
FLIGHT DYNAMICS FACILITY (FOF J 
GSFCCUSTOMER INTEGRATION 8 VERIFICATION FACILITY (GSFCCIVF) 

........................................ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................... 
MSFCPOCC ........................................................................... I MSFCEAF ............................................................................ 

- - . .- - - 
EXPANDED FUNCTIONS. DIF AT WHlT<SANOS (CODE 
NO CHANGE - A T  WHITE SANDS (CODE TfUNOS) 
NO CHANGE -PARTNERS FUN0 
N O  CHANGE ~ TBO 
N O  CHANGE - A T  JSC 
NO CHANGE. AT JSC 
EXISTING ATISC 
EXISTING AT JSC 
DELETE -FUNCTIONS TO POlC A N 0  ROUOOC (USERS) 
CHANGE TO ENGINEERING SUPPORTCENTER(ESC) 
NO CHANGE 
NO CHANGE. CODE S FUNDED PROCUREMENT FYB7 
DELETE 
DELETE -FUNCTIONS TO POlC 
NO CHANGE - A T  GSFC 
EXPANDED FUNCTIONS (CODE T FUNDS) 
DELETE -MISSION OPS FUNCTION I N  PSC, SERVICING I N  ESC. USER OPS I N  ROUDOC 
CHANGE TO ENGINEERING SUPPORTCENTER(ESC) 
NO CHANGE 
EXISTING AT GSFC 
EXISTING AT GSFC 
EXISTING AT GSFC 
DELETE -PART OF GSFC ESC 
DELETE  FUNCTIONS TO POlC A N 0  ROUDOC (USERS) 
CHANGE TO ENGINEERING SUPPORTCENTER(ESC) 

MSFC COSF ........................................................................... 
PROGRAM SUPPORT COMMUNICATIONS NETWORK CONTROL CENTER (PSCN CC) ........ 
INTEGRATED LOGISTICS SUPPORT SYSTEM (ILSS) ........................................ OMVCONTROL CENTER(0MVCC) ..................................................... 

........................... 

.............. ................................. 
NT SYSTEM (GOMS) ........... ............... 

.......................................... ................................ ................................ ................................... 
LaRC COSF ..... ................................... 

CANAOIANPOCC ............................................. ............. CUSTOMER FACILITIES (CFr) ................................... 

No CHANGE 
EXISTING AT MSFC (CODE T FUNDED) 
N O  CHANGE -CO-LOCATE WITH SSSUMCCATJSC 
EXPANDED FUNCTIONS - LOCATE AT KSC 
DELETE 
DELETE - FUNCTIONS TO POlC A N 0  ROUDOC (USERS) 
CHANGE TO ENGINEERING SUPPORTCENTER(ESC) 
N O  CHANGE 
EXISTING AT KSC PARTIAL AT VAFB 
DELETE -FUNCTIONS TO POlC ANOROUDOC(USERS) 
NO CHANGE 
DELETE -FUNCTIONS TO POlC A N 0  ROUOOC (USERS) 
NO CHANGE 
DELETE -FUNCTIONS TO POlC A N 0  ROUDOC (USERS) 
NO CHANGE 
PARTNER RESPONSIBILITY 
TBO - JOINT CODE S AND NASDA FUNDING POSSIBLE 
PARTNER RESPONSIBILITY 

PARTNERNSER RESPONSIBILITY 
DELETE - REPLACE WITH ROUOOUUOF(USERS) 
TBO - TMlS LINKS WORK PACKAGE CONTRACTORS 
NO CHANGE -CURRENT CODE S PROCUREMENT 
USEWPARTNER RESPONSIBILITY 

, NOT DISCUSSED 

TMlS ................................................................................. 
NON SSIS INFORMATION NETWORKS (NSSIS) ........................................... 

~~ 

NEW SSlS ELEMENTS FROM SSOTF FRAMEWORK 
1. 
2. 
3. 
4. 
5. 
6.  
7 .  

PAYLOAD OPERATIONS INTEGRATION CENTER (PO1C)- LOCATE AT MSFC 
KSU(VAFB) SPACE STATION PROCESSING FACILITIES (PAYLOAD INTEGRATION A N 0  INTERFACE TEST 8 VERIFICATION FACILITIES) 
OlSClPLlNE OPS CENTERS (OOC) - USER RESPONSIBILITY 
REGIONAL OPS CENTERS (ROC)- USER RESPONSIBILITY 
USER OWNED FACILITY (U0F)- USER RESPONSIBILITY 
LOGISTICS OPERATIONS CENTER(L0C)- AT KSC 
TBO SSIS INTERFACES TO “SCIENCE A N 0  TECHNOLOGY CENTERS- TO SUPPORT PAYLOAO/RACK BUILD. TEST, A N 0  VERIFICATION 

Table IV-3 Comparison Of SSIS ADD And SSOTF Recommendations 

While the Program has taken responsibility for 
coordinating user activities in the POIC, direct payload 
operations support is till a user responsibility. These 
functions are performed in the user-provided DOCs, 
ROCs, and UOFs. The DOCs, ROCs and UOFs thus 
replace the Customer Facilities (CF) in the SSIS ADD 
architecture. 

Other functional changes include eliminating the 
GSFC Multiple Applications Control Center (MACC). 
User support activities proposed for the MACC are now 
to be performed in DOCs, ROCs, and UOFs. The 
Servicing Support Center (SSC), attached payload 
engineering support, and Flight Telerobotics Servicer 
(FTS) engineering support functions are moved to the 
GSFC Engineering Support Center (ESC). 

In addition to these overall Task Force recommenda- 
tions, the Space Operations Panel developed further 
recommendations on modifications and refinements to 
the SSIS architecture. The first deals with the data 
interface capabilities at the TDRS ground terminal site 
in White Sands, New Mexico. The Space Operations 
Panel recommended enhancing the Data Interface 
Facility (DIF) capabilities for data relay, repackaging, 
format conversion, and data buffering. 

This panel also suggested additional operational 
requirements for the planned Data Handling Center 
(DHC). The current DHC concept calls for a “no value- 
added” preprocessing of NASA engineering and science 
data (commonly referred to as Level Zero Processing). 
The Space Operations Panel also developed additional 
requirements in the areas of preprocessing for all 
manned base, platform, and payload data (including 
voice and TVNideo), “quick-look” data processing and 
routing, and a store and forward function for non- 
critical payload and engineering data. Since both the 
DIF and DHC are to be funded and managed by 
NASA’s Office of Spaceflight Tracking and Data 
Systems (OSTDS), the implementation of these 
recommendations must be studied and mutually 
agreed upon by the Program and OSTDS. 

1V.J. SPACE STATION MANAGEMENT 
INFORMATION SYSTEMS 

The operations framework proposed by the Task Force 
features a n  internationally staffed, integrated 
operations management team. This team will manage 
and control the Program from a central operations 
office a t  NASA Headquarters. Program execution is 
distributed to NASA and international partner sites. 
Implementing the Framework will require strong 
organizational relationships among the  various 
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locations and an  equally strong and centrally managed 
set of information management tools and systems. 
This section provides an overview of the Space Station 
Management Information Systems (MIS) functions 
necessary to support the Recommended Framework. 

In providing these support systems, there are three key 
tasks to be completed before beginning their actual 
development and implementation. These are: (1) 
describing the use of the systems (Le., "what" are the 
jobs to be performed and nhow" are  they to be 
performed?); (2) defining the data and information 
needed to perform the job (further refinement of "how" 
jobs are performed which includes identifying sources 
and destinations of data and information as  well as  
defining the functional capabilities of the systems); and 
(3) developing and implementing effective information 
management controls. 

The first and second tasks are highly iterative in 
nature. Completion of these tasks  results i n  a 
functional description of the jobs, a top-level approach 
to  performing them, and  top-level funct ional  
requirements for the systems. The third task will be 
especially challenging for the Program. Given the 
distributed nature of much of the information, the 
development of the management controls may be more 
difficult than development of the systems. 

Database Categories a n d  Uses 

This section suggests areas in which MIS is required to 
support overall Program management. It uses as a 
s ta r t ing  point t he  work of t he  Technical and  

Management Information System (TMIS) project and 
the surveys and analyses performed to define the scope 
of this system.21 As a result of the TMIS Information 
Analysis task, 28 top-level, key database categories 
were developed. These are illustrated in Table N-4. 

A review of this table reveals tha t  the database 
categories support the majority of the basic operations 
functions (described earlier in Section III) used by the 
Task Force to develop the Recommended Framework. 
However, most require further definition in order to 
describe the job to be performed in support of the 
Framework. 

For example, Figure ID-3 illustrates the Recommended 
Framework's p lanning  and  control hierarchy.  
Utilizing this a s  a baseline, a follow-on task to be 
completed by the Program is  the  more detailed 
description of the operations and utilization planning 
job. Therefore, Item 25 in Table N-4 (Operations) 
must have a t  least four separate operations and 
utilization planning databases (or at least four 
separate levels of hierarchical detail) to correspond to 
the four levels of planning identified by the Task Force. 
While the Task Force has developed "strawman" tables 
of contents for the major plans (i.e., the CUP, TOP, 
F P s ,  and execute plans), details of "how" the lanning 
process will be completed are yet to be defined. !2 

In  this hierarchy of planning, the tactical level 
provides a good example of the data exchange that  
must take place. A key product in the Tactical 
Operations Plan are the multiple increment manifests 

TMIS will provide integrated system capabilities to support 28 major Program technical and 
management processes identified through the TMIS Project's information analysis tasks. These 
processes are listed below. 

1. BUDGETING 15. COST/FINANCIAL ANALYSIS 
2. PLANNING 16. DESIGN 
3. SCHEDULINGPROJECT MANAGEMENT 17. DESIGN REVIEW 
4. POLICY DEVELOPMENT 18. ACQUISITION 
5. PERFORMANCE MEASUREMENT 19. ADMINISTRATION 
6. TECHNICAL CONTRACT MANAGEMENT 20. IMPLEMENTATION AND INTEGRATION 
7. ADMINISTRATIVE CONTRACT MANAGEMENT 21. TEST AND VERIFICATION 
8. PROGRAM REVIEW 22. DOCUMENTATION 
9. EXTERNAL AFFAIRS 23. CONFIGURATION MANAGEMENT 
10. INTERNATIONAL RELATIONS 24. TRAINING 
11. CUSTOMER RELATIONS 25. OPERATIONS 
12. REQUIREMENTS ANALYSIS 26. MAINTENANCE 
13. TECHNICAL ANALYSIS 27. PROTOTYPING 
14. INTERFACE CONTROL 28. INVENTORY MANAGEMENT 

Table IV-4 Space Station - Key Databases 

"The TMIS IS beingprocured by NASA as a mechanism to support the Program '6 development and mature operations activities. 

"The detailed contents of many of the Operations Execution Plans will either be derivatives of current STS and unmanned spacecrafi 
operations plans or are in the definition stage. While the Task Force did not specify the contents of these detuiled plans, it did suggest 
several databases (both on orbit and on the ground) which would contribute to development of these plans or would be the repository of 
plans. See Tables IV-5 and IV-6 in this section. 
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for transportation systems, payloads, and logistics 
cargo. With logistics and transportation systems as  
primary drivers of the Tactical and Flight Increment 
Planning processes, the MIS must contain detailed 
databases containing multi-increment information 
such as  logistics requirements, status of consumables 
and spares, payload requirements, SR&QA hazards, 
maintenance schedules, transportation availability, 
test and integration schedules, top-level and detailed 
ground processing flows and critical path analyses of 
the end-to-end logistics and transportation schedules. 
Additional da tabases  a re  required to support  
programmatic activities such as  scheduling, budgeting, 
and configuration control. 

Given the complexity of the manifesting process and 
the numbers of variables involved, i t  also appears 
necessary to provide tools based on operations research 
technologies to enable planners to perform trades 
among the variables affecting each increment plan. for 
example, there  are finite tes t  and in tegra t ion  
capabilities a t  the launch site. There are also finite 
storage areas for payloads and cargo either awaiting 
checkout or those that have completed checkout and 
are waiting to be integrated into the launch vehicle. 
Developing optimum schedules for the flow of this 
material through the launch site facilities is a typical 
operations research problem. Another example where 
this type of technology will prove useful is in the 

I DATABASES APPLICABLE TO 
MANNED BASE AND PLATFORM 

Payload Characteristics 
Resource requirements, servicing requirements. constraints. restricted 
operations 

0 Operational Event List 
Combination of schedule and stored transactions 

0 Payload Fault Isolation Data 
Diagnostic programs, executable procedures, operational procedures 

0 Payload/Systems Operational Procedures 
Nominal and malfunction-executable procedures, operational procedures 

0 Application Software Loads 
Core/system elements, payload elements 

0 S stem Software Loads 
SEP software, NIU software. MPAC software, display templates 

Master Schedule 
Short term 

0 Payload Status 

0 Core Subsystem Status 

0 Navigation Data 

0 Software Configuration Management Data 

0 Hardware Configuration Management Data 

0 Ancillary Data 

0 InstrumentationIMeasurement List 

0 Buffered Recorder Data 

0 Configuration Data 

Ephemeris SS, TDRSS, COP, free-flyers. GPS. OMV, NSTS, platforms 

Core and user induced 

Core and Payload 

Address mapping tables, authorization tables, constraint tables. 
expendable resource capacity 

List of rules, recovery procedures 

Commercial. technology transfer 

0 Fault Isolation Rules 

Security/Privacy 

management of changes to manifests. For instance, if a 
manifested payload (with certain mass, volume, and 
power requirements) cannot be delivered as originally 
scheduled, what substitute payload(s) can be inserted 
into tha t  particular launch schedule with the  
minimum of impact on orbiter processing flows, orbiter 
and payload Flight Data File preparation activities, 
Space Station operations, and user operations? 

These examples illustrate the iterative nature of 
defining usage along with describing the types of 
information necessary to perform the manifesting 
function. The next step is to define the details of the 
data, sources and destinations of data and information, 
and database structures. These must all be completed 
before database development can begin. 

Potential Databases for Space and Ground 
Operations 

The Task Force identified several potential databases 
for both orbiting systems and ground systems. These 
are listed in Tables IV-5 and IV-6 respectively. As can 
be seen from these candidate lists, there is a wide range 
of data and information necessary to support the full 
scope of Program operations. Key among these will be 
hierarchically consistent data sets of operations 
performance, cost performance, and program risk 

DATABASES APPLICABLE TO 
MANNED BASE ONLY 

0 Payload and System Training Procedures6imulations for Skills Retention 

0 On-orbit Checkout Procedures 

Servicing Procedures and Servicing Element Characteristics 
STS, OMV, OTV, EVAIIVA. MSC, free flyers 

0 Crew member Data 

Safehaven Procedures 

0 SecurityPrivacy 
Crew, DOD 

Master Schedule 
Long Term 

0 Inventory 
Consumables, spares 

0 Payload Fault Isolation Data 
Description diagram 

Medical profiles. confidentiallpersonal, medical facility 

Table IV-5 Candidate On-Board Databases 
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GROUND DATABASES IDENTIFIED IN TMlS RFP 

0 Reference Configuration (REFCON) 

0 Mission Requirements (MRDB) 

0 Engineering Drawing 

0 SR & QA Hazards 

0 

0 Scheduling Database 

SR & QA Safety Requirements Compliance 

OTHER POTENTIAL GROUND DATABASES 

0 Operational Procedures 

0 Operational Restrictions, Notes, and Wavers 

0 Payload Manifests 

0 Systems Operations Timelines 

0 User Operations Timelines 

0 Crew Activity Timelines 

0 Integrated SystemlUser Operations Timelines 

0 Core and Platform Systems Resource Allocations 

0 Core and Platform User Resource Allocations 

0 UserlSystems OPS Access Control Tables 

0 Command Formats 

0 Predefined Command Sequences 

0 EvenVHistory LogslDiagnostic Trials 

Nominal and Malfunction 
0 Payload/lnstrument Configurations 

0 Onboard Data Channelization Systems and Payloads 

0 Telemetry Calibration, Data Types and Units 

0 Master Measurement List 

0 Systems Monitoring Limit-Sets and Limits 

0 Ground Systems Configuration Management 

0 Onboard Systems Configuration Management 

0 Network Configuration Management 

0 Logistics Inventory 

0 Manned Base and Platform Ephemerides 

0 Ancillary Engineering Analysis Data 

Hardware and software 

Hardware and software 

Hardware and software 

Table IV-6 Ground Databases 

assessments. Other databases capturing the "design 
knowledge" of the development Centers and their 
contractors must also be established and maintained 
throughout the Development Phase. These data will be 
used in analyses supporting near-term operations 
management as  well as developing plans for evolution 
of Station elements. 

Management and  Control 

While the Recommended Framework cal ls  for 
Headquarters control, i t  is important to recognize that 
the majority of the information necessary for the 
Headquarters organization to perform its tasks resides 
at the distributed NASA, partner, and user operations 
centers. As a result, the Task Force developed 
recommendation and requirements for Program level 
management and control but left the details of the day- 
to-day control of data and database operations to these 
distributed centers. 

One of the most critical requirements to be established 
by the Program will be the accuracy and timeliness of 
information contained i n  the  databases. The 
information in each must be rapidly updated as 
changes occur. Key relationships among data sets 

must be established so that planners and operations 
managers will have immediate notice of and access to 
changes, regardless of the location of the changes. The 
relationships must also identify the impact of changes 
on the overall planning and f l ight  increment  
management process. 

This implies that access to most databases must be 
available at each of the distributed execution locations 
as  well as at NASA Headquarters. Control over that 
access and control over changes to the contents of each 
database resides with the center or office responsible 
for individual databases. To amplify this point, i t  
should be possible for an authorized user to make a 
copy of a data set, manipulate the data, and or delete 
data from the copy, perform analyses, produce reports, 
etc. However, no user should be permitted to make a 
permanent change to the data or to the database 
operating system without approval of the responsible 
database manager. 

Ready access to data and information can be most 
effectively accomplished through Program-wide 
definition of database standards. It is essential to 
define common da ta  types and characteristics. 
However, dissimilar database architectures may be 
used to support specialized functions if the data  

123 



characteristics are preserved across interfaces and 
translations among databases. Thus, the design goal 
for SSP databases should be to ensure commonality and 
uniformity of da ta  sets, un i t s  of measure, and 
representation formats (both data content and level of 
detail) without constraining programming languages 
and user interfaces. This  will be particularly 
impor tan t  as t h e  Program seeks  to  achieve 
interoperability among the operational SSIS, TMIS, 
SSE, and other existing data and information systems. 

As noted in the introduction to this section, TMIS and 
other systems such SSE, can provide some of the tools 
and connecting systems necessary to perform the task, 
but i t  will be the responsibility of the various Program 
and Center organizations to actually develop the 
databases, enter the data, and perform database 
maintenance and control. The Program will also have 
to develop special tools, such as  the operations research 
tools mentioned above, independent of TMIS and the 
Phase C/D Work Package contracts. 
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V. RECOMMENDATIONS FOR 
IMPLEMENTATION 

The following list comprises the official recommenda- 
tions of the SSOTF. They fall within five broad 
categories: (1) Program Operations Management 
Recommendations; (2) Space Operations and Support 
Recommendations; (3) User Integration and Accommo- 
dation Recommendations; (4) Logistics Operations 
Support Recommendations; and (5) Systems Develop- 
ment Recommendations. The first four categories 
contain recommendations pertaining to implementa- 
tion of the operations framework as described in this 
Summary Report; the fifth category contains several 
systems "design-to" type recommendations derived 
from the individual panel reports and are  fully 
supported by the SSOTF. 

Additional panel recommendations pertaining to the 
detailed implementation of the various operational 
issues addressed during the term of the SSOTF may be 
found within the individual Panel Reports. Implemen- 
tation of these detailed recommendations should be the 
prerogative of the appropriate operations support 
organizations once the overall Station Operations 
Organization is established. 

V.A. PROGRAM OPERATIONS MANAGEMENT 

1. Immediately baseline the Space Station operations 
framework as described in this SSOTF Summary 
Report. Appropriately revise existing Program 
documentation to reflect this baseline. 

Implement the Station operations management 
organization structures for the Development and 
Mature Operations Program phases as detailed by 
the SSOTF Summary Report (reference Figures 
111-26 and 111-25, respectively), including the 
following highlights: 

A. Separate utilization and operations organiza- 
tional and budgetary functions from space 
systems development and budgetary functions 
at the Program Integration level for transition, 
and the Associate Administrator level for 
mature operations 

2. 

B. Establish the Office of Director, Utilization and 
Operations at the Program Integration Level. 

C. For mature operations, provide an Increment 
Change Management Office at the Program 
Integration Level to manage al l  aspects of 
preflight planning with the delegated authority 
of the Director, Utilization and Operations. 

D. Identify the organizational elements as well as 
the Program control and support responsi- 
bilities at each management level. At  the 
Program Execution level, allow implementa- 
tion flexibility with regard to project vs. matrix 
support structure. 

3. Implement the following NASA support center 
functional assignments: 

A. Program integration and control: NASA Head- 
quarters. 

B. For the manned base, user operations focus, 
including the integration of user operations and 
servicing requirements  and  plans: t he  
Marshall Space Flight Center (MSFC). 

C. For the manned base, space systems operations 
focus, including the integration of space 
systems operations requirements with KSC- 
provided ORU maintenance requirements and 
MSFC-provided user operations and servicing 
requirements into executable and safe plans 
and procedures: the Johnson Space Center 
(JSC). 

D. For the manned base and platforms, integra- 
tion of logistics operations support require- 
ments and plans: the Kennedy Space Center 
(KSC). 

E. For the U.S. platforms, integration of all space 
and user systems requirements and plans: the 
Goddard Space Flight Center (GSFC). 

F. For the manned base and platforms, provision 
of sustaining engineering for the orbiting 
elements and systems: the Lewis Research 
Center (LeRC), MSFC, JSC, GSFC and KSC as  
appropriate to Program responsibilities for 
element and systems development. 

4. Develop specific implementation requirements, 
plans and schedules for the ground facilities which 
the SSOTF recommends for Space Station opera- 
tions support, to include: 

A. Construction of a phasing plan that identifies 
those facilities which are mandatory to support 
first element launch and those whose readiness 
may be phased i n  to support subsequent 
assembly operations. 

B. Identification of requirements, if any, for those 
facilities which the SSOTF identified as ques- 
tionable. 

C. Inputs to the construction of facility (C of F) 
process including schedules and priority assign- 
ments. 

D. Development of a cost-sharing approach 
between the STS and Space Station Programs 
for those facilities which are shared. 

E. Identification of those Station Program facili- 
ties built to support the Development Phase of 
the Program which will be required to support 
ongoing sustaining engineering operations. 
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5. 

6. 

7. 

8. 

9. 

Establish and document the Program configura- 
tion control processes at each organizational level 
as required to implement this SSOTF Operations 
Framework. Further develop the content, scope 
and framework for the Consolidated Utilization 
Plan, the Tactical Operations Plan, and the Flight 
Increment Plans, and determine specific organiza- 
tional responsibilities, interface protocols, infor- 
mation systems requirements and schedules for 
their production and review. 

To facilitate Program operations life cycle cost 
projections: 

A. Conduct an operations costs estimation study 
with each participating operations organization 
using the center assignments, facility require- 
ments and overall operations framework 
described in this Summary Report. 

B. Develop a process for estimating annual opera- 
tions costs which accounts for all elements of 
the operational framework a s  described within 
this Summary Report. 

Ensure that the Program Integration level (NASA 
Headquarters) of the Station Operations organiza- 
tion retains control of the overall SSIS archi- 
tecture, including SSIS interface with both the 
TMIS and SSE operational support systems. This 
includes control of all requirements affecting the 
various nodes of the SSIS network. Further, to 
ensure SSIS interface compatibility with user tele- 
science requirements, a user telescience scenario 
should be developed by the Program as a reference 
against which SSIS capabilities can be assessed 
and technology trades conducted. 

The SSOTF emphasizes the need for development 
of a TMIS that fully supports all aspects of this 
operations framework during each Program phase. 
The technical and political difficulty of achieving 
present and future interoperability between NASA 
and partner operations support centers, and 
between the Space Station and STS Programs, 
represents a significant Program challenge which 
must receive the early and continued attention of 
top NASA management. Crucial to the success of 
such an  effort is the early identification of the 
various Program databases (engineering and 
operations) required to support the Program’s 
Development Phase; these databases will serve as 
the point of reference for each organizational level 
as the Program transitions to the Mature Opera- 
tions Phase. 

Develop an equitable policy regarding sharing of 
operations costs among the partners. This policy 
must be straightforward and easily implemented 
and should consider individual partner resource 
allocations, sustaining engineering responsibili- 
ties, and overall contributions to routine Station 
operations. 

the variety of anticipated government and non- 
government users of the Station, both domestic 
and foreign. 

11. Upon joint approval of the NASNpartner MOUs 
regarding international cooperation in the Space 
Station Program development and operations 
phases, immediately begin to integrate interna- 
tional participation at all levels of the operations 
organization. 

12. Establish an operations performance assessment 
system available to each level of Program 
management which identifies symptoms of non- 
optimal performance a s  well a s  decision path 
alternatives which, if implemented, could improve 
ground and onboard operations effectiveness. 

V.B. SPACE OPERATIONS AND SUPPORT 

13. Baseline the following criteria relative to flight 
crew composition and skills emphasis: 

A. The Director, Utilization and Operations, shall 
have final approval authority for selection of all 
manned base crew members. 

B. The manned base shall have a commander who 
is a NASA career astronaut. 

C. Manned base crew members shall be assigned, 
trained and integrated on board as an inte- 
grated team. 

D. Scientific credentials shal l  be considered 
paramount when selecting candidates for 
Station Scientist positions. 

14. Immediately establish a multicenter/ multina- 
tional Training Coordination Board to integrate 
advanced planning activities associated with the 
use of all crew training facilities supporting the 
Space Station Program. 

15. U.S. and ESA Platform operations planning should 
be the sole responsibility of the sponsoring partner 
below the Program Policy (strategic planning) 
level. Further, the platforms should operate inde- 
pendent of each other and of the manned base, 
except for proximity servicing operations of co- 
orbiting platforms a t  the manned base. 

16. Ensure that there is a full backup capability to the 
Station ground command and control network to 
cover environmental and technical contingencies 
affecting routine Station operations. 

17. The Program should develop a single element loss 
and recovery program plan applicable to the 
assembly phase. 

V.C. USER INTEGRATION AND 
ACCOMMODATION 

10. Develop an equitable pricing policy for utilization 
of Station resources. This policy must be straight 
forward and easily implemented and should cover 

18. Establish an  independent (external to the Station 
Operations organization) U.S. Space Station User 
Board (SSUB), reporting to the NASA Adminis- 
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trator and supporting the Associate Administrator 
for Space Station Operations in strategic planning 
for Station utilization. Membership on the SSUB 
should be at the Associate Administrator (or 
equivalent) level as determined by the NASA 
Administrator, and responsibility for chairman- 
ship should rotate annual ly  among member 

A. Payload-to-rack and payload-to-PIA integra- 
tion and functional operations verification at 
Program-designated NASA and par tner  
Science and Technology Centers. 

B. Rack-to-element integration and interface 
verification at the launch site. 

organizations. Additionally: ~ . .  

A. 

B. 

C. 

19. To 

Develop NASA policy for the SSUB charter 
including specific protocols for its interface 
with the Space Station Program. 

Encourage each international par tner  to 
establish an analogous user board with similar 
functions and protocols for interface with the 
Space Station Operations organization. 

Establish the SSUB process for allocating U.S. 
and partner resources to the various Station 
user sponsors. 

facilitate user accommodation and integration 
within the Program, provide a cadre of Payload 
Accommodation Managers (PAMs) accountable to 
the Program Integration level (NASA Head- 
quarters) of the Operations organization. Each 
PAM will be a senior utilization and operations 
advocate who will serve as  the primary liaison 
between each selected user. the Station and the 
appropriate transportation system program. 

V.D. LOGISTICS OPERATIONS SUPPORT 

20. As a means of reducing Station dependency on the 
STS: 

A. Provide an  independent means of Station crew 
recovery which satisfies Program requirements 
for accommodating on-board medical contin- 
gencies as well as for rescue of the total Station 
crew. 

B. Provide an  independent means of logistics 
support to the Station. Study the feasibility of 
the following as potential "design solutions": 

-- Independent cargo return: STS-launched 
logistics carrier with either a recoverable 
ballistic or a controlled atmospheric destruction 
reentry capability; 

-- Independent cargo resupply and return: ELV 
launched logistics car r ie r  with a n  au to  
rendezvous and/or OMV retrieval capability, 
and either a recoverable ballistic or a controlled 
atmospheric destruction reentry capability. 

C. Integrated operations end-to-end checks on- 
orbit. 

22. Initially establish a distributed approach to space 
systems sustaining engineering which allows: 

A. Space systems sustaining engineering perform- 
ed by appropriate NASA and partner develop- 
ment centers as  defined in Table III-7. (For the 
U.S., this represents the Development Phase 
work package assignments.) 

B. NASA Headquarters coordination a t  the 
Program Integration level. 

C. Gradual central izat ion of U.S. orb i t ing  
elements sustaining engineering functions at 
KSC, commensurate with Program manage- 
ment determination that  the corresponding 
space systems have reached their performance 
maturity. 

V.E. SYSTEMS DEVELOPMENT 
23. Add a second Ku-band system on the manned base 

as a backup to normal operations and to enhance 
operability by minimizing TDRS hand-over 
dropout. 

24. Increase Ku-band antenna size or radiation power 
to accommodate full forward link TDRS bandwidth 
of 25 mbps, or provide effective TV compression 
techniques within the available reduced band- 
width. 

25. Provide for operational use of Sband and consider 
assignment of critical manned base systems and 
crew operations functions to this band. This would 
provide for interoperability with international 
relay satellites and improve partner communica- 
tion links. 

26. Conduct trade studies to establish the potential for 
ground-based operators  and  users  to  have  
"continuous acquisition of signal" with the 
Station's manned base. 

27. As a means of facilitating evolutionary orbital 
operations, develop the following additional capa- 
bilities which are beyond current baselines: 

C. Perform cost trades on 'lthrowawayl' versus 
STS-serviceable polar platforms. 

D. Perform cost trades on standard versus non- 
standard ORU and payload interfaces for STS 
and ELV launch vehicles. 

21. Establish a distributed approach to payload inte- 

A. Increase allowable crew stay time through 
development and implementation of a medical 
flight duration extension program. 

B. Expand the on-board environmental monitor- 
ing capability and electronically link to the 
manned base Health Maintenance Facility. 
The system should be capable of quantifying 
biohazards and microbial loads. gration which allows: 
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C. Investigate methods of safely increasing STS 

28. The Program should provide additional racks as  
required to support the distributed payload inte- 
gration concept; the number of currently baselined 
racks appears to be insufficient. Additionally, rack 
and PIA level simulators should be provided to 
each Science and Technology Center to facilitate 
standardized payload-to-rack and PIA integration 
and verification. 

29. Provide a capability for late pad access to logistics 
module pressurized volume (e.g., side hatch, access 
port). 

passenger capacity. 
30. To the maximum extent possible, the Station 

Development Program should achieve space 
systems "fit and function" commonality across all 
Station elements. Commonality is an effective 
means of reducing the operational complexity of 
performing Station logistics and on-orbit house- 
keeping tasks, thereby increasing potential for 
user accommodation. Commonality criteria should 
be developed early in the Qevelopment Phase of 
the Program and, subsequently, be formally 
controlled a t  the Program Integration level. 
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APPENDIX A 

SSOTF Composition and Background Briefings 

The following material presents the complete listing of members, participants and supporting consultants in 
the Space Station OperationsTask Force. The SSOTF membership was divided into four panels, chaired by panel 
leaders, each with an area of specific emphasis. The four panels were: (1) Space Operations and Support 
Systems; (2) Ground Operations and Support Systems; (3) User Development and Integration; and (4) 
Management Integration. Space Operations incorporated all operational components of the Program which 
provide the planning, training, and operational management for the conduct of on-orbit activities. Ground 
Operations encompassed all components of the Program which provide the planning, engineering and 
operational management for the conduct of integrated logistics support (logistics, sustaining engineering, 
prelpost-launch processing and transportation services). User Development encompassed al l  areas of the 
Program related to user accommodation and integration activities (marketing, manifesting, user selection and 
pricing). Management Integration included all SSOTF internal concept integration and analysis coordination 
(methodology development, operations functions definitions and scenario generation) required to  provide an 
integrated operations framework. 

In addition to the NASA members on these panels, a number of external participants supported the SSOTF in 
varying degrees. These included members of industry, NASA Center Directors and key Headquarters personnel, 
and participants from outside NASA (Air Force SR-71 Program, US. Navy Trident Submarine Program, and 
British Navy Submarine Operations). A number of firms also briefed the Task Force on various aspects of 
operations. Finally, the SSOTF employed support contractors to aid in the report preparation and integration 
activity. All these participants and their contributions are listed on the following pages. 
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APPENDIX B 

OPERATIONS OBJECTIVES 6 POLICY 
FORMULATION 

INTERNATIONAL NEGOTIATIONS 

EVOLUTION PLANNING 

BUDGET PLANNING 6 CONTROL 

a PERFORMANCE/COST/RISK 
ASSESSMENT 

KEY OPERATIONS FUNCTIONS 

USER 
OPERATIONS 

The SSOTF Recommended (operations) Framework was developed using the following basic approach: 

0 Development of a functional description of the operations job (the "what"). 
0 Development of a description and illustration of the Recommended Framework (the "how") along with a 

discussion of key options considered. 
0 Development of a description and illustration of the recommended mature operations organization 

performing the functions within the context of the Recommended Framework. 

The purpose of this Appendix is to elaborate upon the operations functions developed by the SSOTF. These 
functions establish the basis for discussion of the Recommended Framework in various areas of operations. 

SAFETY, RELIABILITY. PROGRAM 
MAINTAINAIILITV 6 OPERATIONS QUALITY ASSURANCE - 

1. FUNCTIONAL CATEGORIES 

UTILIZATION AN0 
OPERATIONS PLANNING 

Viewed top-down, the jobs to  be performed for planning and conducting operations on the manned base and 
the platforms fall natural1 into three basic categories: Program Policies, those activities managed by the Space 

user community is responsible; and Space Station Program Operations, those activities for which the 
International organizations supporting the Space Station are responsible. Exhibit 1 illustrates these categories. 

The summary categories illustrated in Exhibit 1 reflect a much more detailed functional analysis performed by 
the SSOTF. The brief sections below provide an overview of this process and illustrate in more detail the 
functional areas defined and analyzed by the SSOTF in developing the Recommended Framework. 

Station Program which af r ect both Station and user operations; User Operations, those activities for which the 

SYSTEMS OPERATIONS SVSTEMS ENGINEERING 
AND USER OPERATIONS 6 INTEGRATION USER 

INTEGRATION SUPPORT 

OPERATIONS OVERSIGHT 

R I * S W R T A W  SIRVKfS PLANNING 

LOGISTICS SUPWRl PLANNING 

DATA SVSTfYS SERVICES MANNING . DATA SVSTEYS INTtlFACE SUSTAINING 
ENGINEfllNG AND CWFlGURAnOU 
cowma 
SPACl SVSTEYSANDPAVLDAD 
INTIRFACt SVSlEYS SUSTAINING 
INGINIIWNG AND CONFIGURAW 
cowma 

EXHIBIT-I OPERATIONS FUNCTIONS 
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2. FUNCTIONAL HIERARCHY 

The process of developing alternative operations frameworks for the manned Space Station and the Platforms 
began with defining the top-level operations activities in functional terms. Exhibit 2 illustrates the top-level 
functional flow at three levels; Program Policy, Program Integration, and Program Execution: 

PROGRAM POLICY 

POLICY AND PLANS 

M INTEGRATION 
LEVEL: 

OPERATIONS 
MANAGEMENT & 

CONTROL 

PROGRAM 
EXECUTION LEVEL: 

OPERATIONS 

EXHIBIT-2 SPACE STATION PROGRAM 
HIERARCHY OF OPERATIONS FUNCTIONS 

SPACE STATION OPERATIONS MANAGEMENT FUNCTiONS 

PROGRAM POLICY -Those functions concerned primarily with establishing and coordinating the objectives 
and policies of the organization. These objectives and policies affect a broad range of users and 
institutional activities. 

PROGRAM INTEGRATION - Those functions concerned primarily with using the established objectives and 
olicies to  produce plans and directions for accomplishing stated objectives and policies. While affecting a E road range of users and institutional activities, they become progressively more detailed and focus on 

managing and controlling operations planning and resource utilization. 

PROGRAM EXECUTION - Those functions whose products and activities result in either an institutional end 
product; or, products and activities accomplishing the details of a plan in support o f  a specific end product. 

Within each of these three areas, the Task Force took a "top-down" approach to  defining the operations job 
for the Space Station Program. The complete list of top-level operations functions developed by the Space 
Station Operations Task Force is illustrated in Exhibit 3. 
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PROGRAM POLICY FUNCTIONS I PROGRAM INTEGRATION FUNCTIONS I PROGRAM EXECUTION FUNCTIONS 
I I 

I .  SPACE STATION PROGRAM OPERATIONS 
OBJECTIVES & POLICY FORMULATION 

1. INTEGRATED OPERATIONS PLANNING 1. MANNED BASE SYSTEM OPERATIONS 
(SEPARATE FOR MANNED BASE AND 
PLATFORMS EXCEPT FOR COP SERVICING) 2. MANNED BASE USER OPERATIONS SUPPORT 

!. STRATEGIC UTILIZATION & OPERATIONS 
PLANNING 

I. INTERNATIONAL NEGOTIATIONS 

3. PLATFORM(5) SYSTEM OPERATIONS 

4. PLATFORM USER OPERATIONS SUPPORT 

1A. TACTICAL OPERATIONS PLANNING 
(MANNED BASE &PLATFORMS) 

18. MANNED BASE INCREMENTPLANNING 
(INCLUDES COP SERVICING) 

1. EVOLUTION PLANNING 

i. SAFETY, RELIABILITY/ MAINTAINABILITY & 
QUALITY ASSURANCE 

3. MANNED BASE &SUPPORTSYSTEM 
K INTEGRATION 

I 5. PREFLIGHT/POSTFLIGHT OPERATIONS 
12. USER INTEGRATION &ACCOMMODATION 

6. INTEGRATED LOGISTICS OPERATIONS 

7. INFORMATION SYSTEM OPERATIONS 
i. BUDGET PLANNING &CONTROL [ ENGINEERING, 

'. TRANSPORTATION SERVICES PLANNING 4. SYSTEMS 
ENGINEERING &INTEGRATION 

1. MARKETING & USER ANALYSIS 
5.  INFORMATION & NETWORK SYSTEMS 

ENGINEERING &INTEGRATION 

6. SAFETY, RELlABILlTYlMAlNTAlNABILlTY & 
QUALITY ASSURANCE 

7. BUDGET ADMINISTRATION &COST 
CONTROL 

8. INTEGRATED LOGISTICS SYSTEMS 

9. CONFIGURATION CONTROL(SPACE 
SYSTEMS, INTERFACING GROUND SYSTEMS, 
PAYLOAD INTERFACES, AND PROGRAM 
INTEGRATION-LEVEL OPERATIONS PLANS) 

-. . . . . - . .- 

8. SUSTAINING ENGINEERING 

8A. SPACE SYSTEMS 
8B. GROUND SYSTEMS 
8C. PAYLOAD INTERFACE ENGINEERING & 

INTEGRATION 

9. CONFIGURATION MANAGEMENT 

9A. SPACE SYSTEMS 
9B. GROUNDSYSTEMS 
9C. PAYLOAD INTERFACES 
90. EXECUTION-LEVEL OPERATIONS PLANS 

& PROCEDURES (INCLUDING CONTROL) 

10. SAFETY, RELlABlLlTY/MAlNTAlNABlLlTY & 
QUALITY ASSURANCE 

11. OPERATORTRAlNlNG(CREW &GROUND 
PERSONNEL) 

~~ 

EXHIBIT-3 SPACE STATION PROGRAM KEY OPERATIONS FUNCTIONS 

3. CRITERIA FOR DEVELOPING THE OPERATIONS FUNCTIONS 

There were several important criteria applied during the process of defining the "what" of the operations job. 
These were : 

0 

0 

0 

0 

0 

0 

4. 

The functions were limited to those directly related to  operations. Institutional functions of the Partners 
and their various centers were assumed to be in place and providing required support in areas such as 
facilities, personnel, and finance. 

The operations functions describe the end-to-end operations job without regard to  "who" performed the 
job or "where" the job would be performed. 

The initial functional definitions recognized the differences in the operations of the manned based and the 
unmanned/man-tended platforms and listed separate functional areas a t  the Pro ram Integration and 

independently of the manned base and co-orbiting platforms in all operational phases. 

A great deal of emphasis was placed on the concept of "value-added" in defining functions. In general, if 
the products of a functional area did not add value to  the next lower level in the hierarchy, the function was 
either deleted or redefined. 

Program Execution levels. This is particularly true for the polar orbiting plat 9 orms which operate 

Functions were defined in such a wa as to  romote delegation of authority and responsibility to  the lowest 

For completeness, the operations functions include functions performed by organizations other than 
NASA's Office of Space Station or the offices of the International Partners responsible for Space Station 
Program activities. Examples include communications and tracking services provided by Partner 
organizations and NASA's Office of Spacefli h t  Tracking and Data Systems, safety and quality assurance 

transportation services provided by NASA's Off ice of Spaceflight. 

possible level and with clear, simple Y P  ines o communication to  other functional areas. 

provided by NASA's Office of Safety, Relia 8 i l ity, Maintainability, and Quality Assurance, and space 

FUNCTIONAL AREA PRODUCTS AND END-TO-END FUNCTIONAL PRODUCT FLOW. 

The top-level functions illustrated in Exhibit 3 were further developed to  illustrate specific activities, products, 
and interfaces to  other functional areas. The results are displayed in Exhibit 4. 
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STRATEGIC UTILIZATION 8 
OPERATIONS PLANNING: 

MULTllATERAL CONTROL BOARD 
P2-c 

1. RESOURCE ALLOCATION FOR STATION OPS, GIE (P2-A) 
2. PARTNER RESOURCE ALLOCATION (P2-8) 
3. APPROVED INTERNATIONAL USER LIST (P2-B) 
4. GROWTH PUNS (P2-A) 
5. PROCURED TRANSPORTATION SLOTS (P7) 

1. APPROVED CONSOLIDATED UTILIZATION PIAN (I1 -A) 
- 5 YEAR STATION RESOURCE ALLOCATION 
- SELECTED USERS WITH YEAR AND PRlOFlTTY ASSIGNMENTS 

~ MAJOR STATION CAPABILITY ENHANCEMENT PLANS 
- 5 YEAR NSTSELV TRANSPORTATION PIAN (WNEHICLES 

I APPROX. LAUNCH DATES) 
2. USER RESOURCE ALLOCATION BY YEAR (W) 

1. Analysis of user requirements, partner resource allocations. and approved users in consideration of 5 year projected Station resource 
availabilities and core resource requirements. The overall objective in the decision process is to dedicate the maximum level of resources over the 
long term to the accomplishment of payload activity while at the same time providing adequate allowance for maintenance of Station systems and 
enhancement of payload accomodalion ability. (1.1.4) 

2. Finalization of overall allocation of resources to users vs. Station core activities (maintenance, growth, testing, etc.) on a year-by-year basis. 
(1.1) 

3. Finalization of list of international users on a yearly basis. (5.5.2) 

4. Final approval of resource division between international users. (5.5) 

5. Prioritization of users and payloads: Scheduling done on a yearly basis. (5.5.2) 

6. Review and final approval of plans for Station enhancement put forth by the Evolution Planning function. negotiated and approved by the Systems 
operations Panel. 

7. Approval of transportation capability procured by Transportation Services, and incorporation into the Consolidated Utilization Plan. 

EXHIBIT 4 - SPACE STATION PROGRAM POLICY FUNCTIONS AND PRODUCTS 

In Exhibit 4, inputs are provided in the form of products or information from other functional areas. In addition 
to  the name of the input product, the source code is provided in parentheses. For example, input item 1 
“Resource Allocation for Station Operations (P2-A), is a product from the Strategic Utilization and Operations 
Planning, Systems Operations Panel function. The specific activities occurring in each function are defined at 
the bottom of the chart. These definitions were developed by the SSOTF using existing Program 
documentation (“Space Station Operations Functions“ dated 10/15/86 and JSC 30000) as reference sources. The 
numbers in parentheses following a definition (e.g., 1.1.4 in item 1) refer to paragraphs in the “Space Station 
Operations Functions” document. Additional definitions were prepared by the SSOTF to  completely describe 
all activities necessary to develop the output products for each functional area. 

As noted earlier, emphasis was placed on “value-addded“ products and clear lines of communications among 
functional areas. A complete listing of these detailed functional definitions with their associated products 
follow. 
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SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

rSPACESTATlON PROGRAM I 
OPERATIONS OBJECTIVES & '-4 POLICY FORMATION 

I P I  1 
1. NATICMLLY ORIENTED AND INTEGRATED UTILIZATION 
EcU- 
2. W S ( p 3 )  
3. POLITICAL INPUTS 

- NATIONAL GOALS 
- PROJECTED BUDGETS 

4. " A T D N A L  DEVELOPMENT AND OPERATIONS SCHEDULES 

5. FUNRE BUDGET REQUIREMENTS (P6) 
8. FUNDING ALLOCATIONS (EXTERNAL) 

(P3) 

1. SCHEDULE GOALS (F2) 
2. CAPABILITY GOALS (P2) 
3. TRANSPORTATION POLICY (P7) 
4. BUDGET GOALS (P6) 
5. MARKETING POLICY (P8) 
6. ROLES. RESPONSIBILITIES AND GUIDELINES 
7. NATIONAL GOALS 
8. SRlMBQA POLICY (P5) 
9. FUNDING REQUESTS (EXTERNAL) 
10. COST. RISK ASSESSMENTS 

1. Overall program management function. Ultimately responsible for all policy-level products and the overall management and control of the Space 
Station Program. 

2. Analysis of internal and external environment. 

3. Goals and objectives formulation (generally in terms of program capabilities and desired resource allocation and utilization policies). (1 . l )  

4. Strategies to achieve objectives. Key items include changes in capabilities, technology development and incorporation, marketing policies, 
pricing policies, and transportation and logistics policies. (1 .1.1,1.1.3) 

5. Develops policies for recovering appropriate Space Station operating costs from users. (1.1.3) 

6. Sponsors.advisoty groups in support of user requirements definition, user prioritization, and user input to station system requirements, designs, 
and operational approaches. (1.5.4) 

7. Submit requests to non-NASA government agencies in charge of overall Space Station Program funding. 

0. Performance of cost and risk assessments, and other studies to assist in the formulation of Program goals, priorities, and direction. 

SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

I STRATEGIC UTILIZATION & I 4 OPERATIONS PLANNING: 
SYSTEM OPS PANEL 

P2-A 

1. Mous (P3) 
2. SCHEDULE GOALS (Pl) 
3. GROWIHPLANS(P4) 
4. GROWM 6 EWLUTlON TRANSPORTATION REQUIREMENTS (P4) 
5. PROCURED TRANSPORTATION SLOTS (P7) 

7. 5 YEAR OVERHEAD RESOURCE REQUIREMENTS (I1 A.3) 
8. S Y E A R D E S R E D M R E S O U E  REQulREMENTS FOR 
TESTING, MAJOR MAINTENANCE, ETC. (It-A.3) 
9. 5 YEAR TRANSPOATATEN REQUIREMENTS FOR STATION OPS 

8. 5 YEAR TOTAL STATION RESOURCE AVAlLABlLlN (It-A.3) 

6 MAINTENANCE (It-A.3) 

1. ALLCCATDN OF RESOURCES FOR STATW CORE OPERATDNS 
(P2-C) 
2. ALLCCATKW OF RESOURCES FOR STATloN GROWTH AND 
EVOLUTION (P2-C) 
3. 5 YEAR TRANSPORTATION REQUIREMNTS FOR STATKW OPS 
AND GROWTH (P7) 
4. DATA SYSTEMS 8 UTILIZATION POLICIES FOR STATION USE 
0 5 )  

1. Responsible, in conjunction with the User Operations Panel, for implementing Memoranda 01 Understanding (Moll's) between the partner nations 
with respect to the Space Station reswrces and their allocation between Station operations and the user community. (1.1.4) 

2. Consolidation of transport requirements lor Station operations, maintename and growth, for submission to the Transportation Services function 

3. Allocation of non-optional Station resource requirements needed for proper functioning of the Station. (1.1.4) 

4. Through negotiation with User Ops Panel, 5 year resource allocations made for Station core operations (day-to-day operation, major 
maintenance, repair, testing. etc.). (1.1.4) 

5. Negotiation for 5 year schedule of Station enhancements. growth and evolution. 

6. Formulation of policies and long range plans concerning data system utilizaliin for Station operations. 
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SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

I STRATEGIC UTILIZATION & I 
OPERATIONS PLANNING: -4 INTERNATIONAL USER OPS PANEL 

P 2 - B  

1. Mou's (P3) 
2 USER REso(IRcE RHXESTS (P9) 
3. NATIONALLY SELECTED USERS (PQ) 
4. GROWM PLANS (P4) 
5. PAOCURED TRANSPORTATION SLOTS (P7) 
6.5 YEAR TBWSKNWATKM REQUFIEMNTS FOR SELECTED 
USER SUPPORT (114.1) 
7. TRANSPORTATEN REQUIREMENTS FOR POTENTIAL USERS 
(pg) 

1. PARTNER RESOURCE ALLOCATIONS (P2-C) 
2. APPROVED INTERNATIONAL USER LIST (P2-C) 
3. 5 YEAR TRANSPORTATION REQUIREMENTS FOR USER SUPPORT 
(P7) 
4. DATA SYSTEMS 8 UTILIZATION POLICIES FOA USER SUPPORT 
(15) 

1. Responsible for implementing bilateral Memoranda of Understanding ( W s )  pertaining to the division of user-designated resources between user 
boards of the different partner nations. (1.1) 

2. Analysls of user resource requests with respect to budget allocations. transportation considerations. and MOUs for evaluation and approval of 
selected payload lists from user boards. (1.1.4) 

3. Overail guidelines are formulated as to the division of resources among partners, and to general priorities in resource allocation. (1.1.4) 

4. Consolidation of transportation requirements for selected uwrs (in C.U.P.) and potential users (from User Boards) for submission of overall 5 
year user trans'portation requirements to the Transportation Services function. 

5. Formulation of policies and long-range plans concerning data system utilization for support of Station users. 

SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

t- -i P 2 - c  

STRATEGIC UTILIZATION & 
OPERATIONS PLANNING: 

MULTILATERAL CONTROL BOARD 

1. RESOURCE AUOCATION FOR STATION OPS. G6E (P2-A) 
2. PARTNER RESOWICE AUOCATM (P2-6) 
3. APPROVED INTERNATIONAL USER LIST (P2-6) 
4. GROWTH PLANS (P2-A) 
5. P A O C U ~  TRANSPORTATION SLOTS (P7) 

1. APPROVED CONSOLIDATED UTILIZATION PIAN (I1 -A) 
- 5 YEAR STATION RESOURCE ALLOCATION 
- SELECTED USERS WITH YEAR AND PRlCflIlY ASSIGNMENTS 
. MAJOR STATION CAPABILITY ENHANCEMENT PLANS 
- 5 YEAR NSTSELV TRANSPORTATION PLAN (WNEHICLES 

h APPROX. LAUNCH DATES) 
2. USER RESOURCE ALLOCATION BY YEAR (W) 

1. Analysia of user requirements, partner resource allocations, and approved users in consideration of 5 year projected Station resource 
availabilities and core resource requirements. The overall objective in the decision process is to dedicate the maximum level of resources over the 
long term to the accomplishment of payload activity while at the same time providing adequate allowance for maintenance of Station systems and 
enhancement of payload accomodation ability. (1.1.4) 

2. Finalization of overall allocation of resources to users vs. Station core activities (maintenance. growth, testing, etc.) on a year-by-year basis 
(1.1) 

3. Findialion of list of international users on a yearly basis. (5.5.2) 

4. Final approval of resource division between international users. (5.5) 

5. Prioritization Of users and payloads; Scheduling done on a yearly basis. (5.5.2) 

6. %view and final *oval of plans for Station enhancement put forth by the Evolution Planning function. negotiated and approved by the Systems 
Operhtions Panel. 

7. Approval of transportation capability procured by Transportation Services, and incorporation into the Consolidated Utilization Plan. 
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SPACE STATION 
PROGRAM POLICY F u ~ T l O N S  & PRODUCTS 

b 
INTERNATIONAL 
NEGOTIATIONS w 

P3 

1. USERIEQUREWNTS 
2 NATIONAL GOALS (Pl) 
3. STATION SYSTEM CAPABILITIES 
4. CONFIGURAllON. GROWM 6 EVOLUTKN PLANS (P4) 
5. SCHEDULES (Pl) 
8. SR/M6QA POLICY (P5) 
7. BUffiETGOALS(P6) 
8. PRICING POLICY (P6) 
g. ROLES AND RESPONSIBILITIES (Pt) 
10. TRANSPORTATION POLICY (P7) 
11. INTERNATDNAL CREW UTILKIZATION POLlcY (Pt) 

b 

1. M U S  (P2) 
2. FUNDING REWHEMENTS (P2) 
3. DEVELOPMENT AND OPERATKMS SCHEDULES (p2) 
4. PARTNER COMMITMENTS (P2) 

EVOLUTION 
PLANNING w 

P4 

1. Develop bilateral Memoranda of Understanding ( M U )  between the United States and the international partners of the Space Station Program. 
These MUS describe funding levels, responsibilities for space and ground segment development, operations. management concepts. development and 
operations schedules. (5.5.1.5.5.3) 

2. Support for me analysis and development required for negotiation of agreements with international partners. (5.5.1) 

3. Prwide operational evaluation of domestic and international roles and missions. (5.5.2) 

4. Analyze domestic and international functional interfaces to ensure clear authority and procedural protocol. (5.5.3) 

5. Negotiate roles and responsibilities with international partners. (5.5.1) 

SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

1. GROWTH PLANS, CONFIGURATIONS (P2.11) 
2 BUDGET REWIFEMENTS (E?) 
3. TECHNOLOGY REQUIREMENTS (P2) 
4. GROWTH AND EVOLUTION EVALUATION REQUESTS (Ea-A) 
5 GROWTH 6 EVoCUTloN TRANSPORTATION REQUIREMENTS 
(P2-A) 

1. SCHEDULE GOALS (Pl) 
2. CAPABILW GOALS (Pl) 
3. BUDGETGOALSIPROJECTtONS (Pl) 
4. S W Q A  POLICY (P5) 
5. CAPABILITY REQUIREMENTS (P2) 
6. 5-YEAR DEVELOPMENT BUDGETS (P2) 
7. 5-YEAR DEVELOPMENT SCHEDULES (P2) 
8. MERNATloNAL DEVELWMNT AND OPERATDNS SCHEDULES 
(P3) 
g. STATION. TRANSPORTATION, INSTITUTIONAL, INFORMATION 
SYSTEM CAPABJLITIES 
10. PROJECTED R E W I R E M N T M T  RESEARCH RESULTS 

11. SYSTEMS PERFORMANCE EVALUATIONS (P5) 
(Pa) 

12 GROWTH REQUIREMNTS (P8.12) 

1. Analysis of growth requirements, goals and policies, budget and technology limitations to formulate plans for station growth 

2. Analysis of all strategic plans and policies to determine the direction and extent 01 evolution 

3. Determine design impacts, particularly hooks and scars on the current station configuration at any phase of the program, to allow for further 
evolution. 

4. Establish plans for the use of automation and robotics as an aid to operations. 

5. Set up performance assessment system to identify opportunities/requirements for automation and evolution paths. 

6. Perform life cycle cost studies to guide planning for effective evolution at the lowest possible cost to the Program. 

7. Manage Space Station system growth and evolution programs. 

8. Formulate transportation requirements for growth and evolution plans. 
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SPACE STATION 
PROGRAM POLICY FUNCTIONS & PRODUCTS 

b 

SAFETY, RELIABILITY/ 
MAINTAINABILITY & QUALITY 

ASSURANCE 
P5 

BUDGET PLANNING 

P6 
AND CONTROL b 

1. sFi/M6QA POLICY (PI) 
2. G IE  PLAN (P4) 

1. SAFETY REQUIREMNTS 8 DIRECTIVES 
2. SYSTEM )UK)DIFICATION AND GROWTH AND EVOLUTION PLAN 
REVIEWS (P4) 

1. Program safety and quality assurance policy implementation and management of Integration and Execution level safety functions. 

2. Independent reviews, analyses, and reports on proposed system modification and growth and evolution plans. 

SPACE STATION 
PROGRAM POLICY FUNCTIONS & PRODUCTS 

1. OPERATIONS BUDGET GOALS (PI) 
2. DEVELOPMENT BUDGET GOALS (Pl) 
3. EXPENDITURE REPORTSK3PERATIONAL VARIANCES (17) 
4. FINANCIAL RESOURCE ALLOCATIONS (EXTERNAL) 

1. Identify financial objectives and issue guidelines. (5.1.7) 

2. Submit budget. (5.1.7) 

3. Integrate. analyze, validate, revise budget. (5.1.7) 

4. Develop models to estimate costs. (5.1.7) 

5. Analyze resources available. (5.1.7) 

6. Defend and justify budget. (5.1.7) 

7. Develop revised execution plan. (5.1.7) 

1. ACCOUNTING AND CONTROL GUIDELINES (17) 
2. AUDITS 
3. OPERATIONS BUDGETS (17) 
4. DEVELOPMENT BUDGETS (17) 
5. OPERATIONS BUDGET ANALYSES 
6. FUTURE BUDGET REQUIREMENTS (Pl) 
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SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

b 

TRANSPORTATION 
SERVICES PLANNING 

P7 

MARKETING AND USER 

P8 
ANALYSIS b 

1. TRANSPORTATW BUDGETS (P6) 
2. NSTSELV SCHEDULES (P11) 
3. NSTSELV GROWTH. DEVELOPMENT, IMPROVEMENT 
PROSPECTS (P11) 
4. PROJECTED TRANSPORTATION COSTS (Pl l)  
5. NSTSELV TRANSPORTATION ALLOCATIONS (P1 1) 
6. 5 YEAR TRANSPORTATION REQUIREMENTS FOR STATlON 

7.5 YEAR TRANSPORTATDN REQUIREMNTS FOR USER SUPPORT 
OPERATIONS 8 GROWTH (P2-A) 

(P2-B) 

1. 5 YEAR NSTS TRANSPORTATION SLOT ALLOCATIONS (P2) 
2. 5 YEAR ELV TRANSPORTATION SLOT ALLOCATIONS (P2) 
3. NSTSiELV TRANSPORTATION REQUESTS (P1 1) 

1. Analysis of input factors, schedules, budget considerations, and improvement prospects for projecting long-term ground and transport capability 
and availability. 

2. Perform feasibility studies to assess the utility of development and improvement of existing transportation methods and ground systems. 

3. Formulation of goals for acquisition of future transportation capability based upon projections of transportation demand by users and Station 
operation and growth (with System Operations Panel). 

4. Procurement and arrangement of NSTSELV transportation services. 

5. Analysis of transportation requirements, availabilities, costs, to determine the optimal mix (NSTS vs. ELV) of transportation services. 

SPACE STATION 
PROGRAM POLICY FUNCTIONS & PRODUCTS 

1. MARKETING POLICY (Pl) 
2. POTENTIAL USERS 
3. SELECTED USERS (P2) 
4. SAFETY STANDARDS (P5) 
5. BASELINE SYSTEM CAPABILITIES AND CONFIGURATION (19) 

1. USER CONTRACTS 8 SERVICE AGREEMENTS (12) 
2. PFICUECTED USER REQUIREMENTS (P9) 
3. MARKETING EFFORTS (TO POTENTIAL USERS) 

1. Prepare and execute a marketing plan. The objectives of the plan are to identify potential users or user groups. (1.1.1) 

2. Contract negotiations with selected users, service agreements. (5.5.1.1.1.6) 

3. Perform user market research. (1.1.1) 

4. Provide support to user advocate groups in developing potential users. (1 5 4 )  

5. Prepare and distribute marketing and technical brochures. Participate in user workshops, Space 
Station-sponsored symposia, etc. (1.1.1) 

6. Identify potential users for Station & platforms. (1.1.1) 
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SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

NOTE: This is not a 
Station oraanization 
function! 

1. NATIONALLY SELECTED USERS (P2-C) 

NATION) (P2-C) 
2 USER TOTAL YEARLY RESOURCE ALLOCATIONS (BY PARTNER 

3. CANOIDATE PAYLOADS (P10) 
4. RESULTS OF PAYLOAD FEASIBILITY ANALYSES (SYSTEMS AND 
OPERATIONS) (12) 

1. RESOURCE REQUESTS (P2-B) 
2. NATIONALLY SELECTED USERS (P2-B) 
3. PAYLOADS FOR FEASIBILITY ANALYSES (12) 
4. YEARLY USER CLASS RESOURCE ALLOCATIONS (Pl 0) 
5. INTERNAL RESOURCE ALLOCATION POLICY (P10) 
6. TRANSPORTATION REQUIREMENTS FOR POTENTIAL USERS 
(P2-B) 

1. Provide estimates of Space Station resource requirements based on their projections of potential users. (1.1) 

2. Analysis of candidate payloads for technical suitability, compatibility with allocated resources, etc., for recommendation to Strategic Utilization 
Planning function. (1.1.4) 

3. Analysis of user class needs, their respective payload requirements and total resource allocations. for the purpose of division of nationally 
allocated resources among the various user classes on a yearly basis. (1.1.4) 

4. Implementation of Presidential Space Station Utilization Policy (in the case of the U.S. User Board) by the NASA Associate Administrator. who is 
the chairman of the board. (1.1) 

SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

NOTE: This is not a 
Station orqanization 
function! 

1. YEARLY USER CLASS RESOURCE ALLOCATIONS (Pg) 
2. MARKETING RESEARCH AND ASSISTANCE (P8) 
3. RESULTS OF FEASIBILITY ANALYSES (12) 

1. CANDIDATE PAYLOADS (PQ) 

1. User classes select users. both government and commercial, on the basis of feasibility analyses and resources made available by user board. 
Domestic examples of user classes would be commercial corporations, as well as NASA Code E, I, and R. 
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SPACE STATION 
PROGRAM POLICY FUNCTIONS AND PRODUCTS 

NOTE: This is not a 
Station oraanization 
function! 

1. TRANSPORTATION SERVlcE REQUESTS (P7) 
2 OTHER INSTITUTIONAL SERVICE REOUESTS (It) 

1. TRANSPORTATION SERVICE SCHEDULES AND CAPABILITIES 
(P7) 
2. TRANSPORTATION SERVICE ALLOCATIONS (P7) 
3. OTHER SERVICE (GROUND, PAYLOAD HANDLING, ETC.) 
SCHEDULES AND CAPABILITIES (11) 
4. OTHER SERVICE (GROUND, PAYLOAD HANDLING, ETC.) 
ALLOCATIONS (11) 

1. Provide the Transportation Services and Ground Resource Planning functions with information regarding the kinds of services available, their 
capabilities, schedules and their availabilities. 

2. Reserve services (NSTS, ELV, ground, engineering, payload handling, etc.) for each increment, according to requests issued by the 
Transportation Services and Ground Resource Planning functions. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

INTEGRATED OPS PLANNING: 
TACTICAL OPS PLANNING b 

11-A 

1. CONSOLIDATED UTILIZATION PLAN (P2-C): 1. RESOURCES AVAILABLE FOR STATION SUPPORT (It -A.3) 
2. RESOURCES AVAILABLE TO USERS BY INCREMENT (11-A.1) 
3. GROUND SUPPORT REQUIREMENTS (I1 -A.2) 
4. TACTICAL OPERATIONS PLAN (I1 -B): 

- 5 YEAR STATIONNSER RESOURCE ALLOCATION 
- SELECTED USERS WITH YEAR AND PRlORITY ASSIGNMENTS 
- MAJOR STATION ENHANCEMENT PLANS - 5 YEAR NSTSELV TRANSPORTATION PLAN (WNEHICLES - PAYLOAD ELEMENTS FOR NEXT 16 INCREMENTS 

- STATION ELEMENTS FOR NEXT 16 INCREMENTS 
- STATION OPS REQUIREMENTS FOR NEXT 16 INCREMENTS 

6 APPROX LAUNCH DATES) 
2. STATION SUPPORT PIAN (It-A.3) 
3. INCREMENT-BY-INCREMENT CORE REQUIREMENTS (I1 -A.3) 
4. INCREMENT-BY-INCREhrENT OPTIONAL REQUIREMENTS 
(11-A.3) 
5. INCREMENT-BY-INCREMENT RESOURCES AVAILABLE (I1 -A.3) 
6. INCREMENTREQUIREMNTCHANGE REQUESTS (11-8) 
7. TACTICAL OPS CHANGE REWESTS (11-B) 
8. INTEGRATED PLAN ENGINEERING ANALYSES (€8-C) 

(I1 -A. 1) 
10. PAYLOAD SUPPORT PLAN (11-A.l) 

9. MANIFESTED PAYLOAD TAANSPORTATDN REQUIREMENTS 

11. LOGISTIC SUPPORT PLANS (18) 
12 GSE AND PROCESSING SUPPORT 

1. Analysis of increment-by-increment station core and optional requirements, resources available, increment change requests in order to make 
final resource allocations to User Support Planning function and Station Operations and Maintenence Planning function for the next 16 flight 
increments. 

2. Development of integrated ground support requirements for submission to Ground Resource Planning function. 

3. Analysis of transportation availability, transport requirements, payload-to-increment assignments (Payload Support Plan), Station 
activity-to-increment assignments (Station Support Plan), increment change requests. Commission integrated plan engineering analyses performed 
by sustaining engineering support. 

4. Development and publication of the Tactical Operations Plan (TOP), describing the payload elements, Station elements, and Station operations 
requirements for each of the next 16 flight increments. 

5. Development of specific objectives for each flight increment. 

6. Final approval of the TOP by the Program Operations Control Board (POCB). 

7. Overall Station, platform, and supporting ground systems management. Responsible for ensuring compliance with established policies. 
Responsible for all tactical and execution level products and activities. (5.1.10) 

8. Controls and documents the baseline system configuration and capabilities. Documentation includes the Program Definition and Requirements 
Document (PDRD), Architecture Control Document (ACD), and Baseline Control Document (BCD). 

9. Management of key operations facilities. (5.2.1) Develops and tracks construction of facilities requirements through the approval cycle. (5.2.3) 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

b 
TACTICAL OPS PLANNING: 
USER SUPPORT PLANNING b 

11-A.l 

1. INCREMENT-BY-INCREMNT STATION RESOURCE 
ALLOCATIONST0 USER COMMUNITY (11-A) 
2. NEW USER SUPPORT REQUIREMENTS (E) 
3. PAYLOAD-TOINCREMENT ASSIGNMENT SUPPORT (110) 

COMPATIBILITY ANALYSES (12) 
5. CURRENT PAYLOAD STATUS (E2) 
6. FUTURE INCREMENT SUPPORT REQUIRWNTS (E) 

4. RESULTS OF USER-TO-INCREMENT FEASlBlLllY AND 

b 

1. MANIFESTED PAYLOAD TRANSPORT REQUIREMENTS (11-A) 
2. PAYLOAD SUPPORT PLAN (11- A) 

USER SUPPORT (P2-B) 
3.5 YEAR TRANSPORTATION REQUtREMENTS FOR SELECTED 

TACTICAL OPS PLANNING: 
GROUND RESOURCE PLANNING b 

I1 -A.2 

1. Assignment of payloads to flight increments after considering payload priorities, incremental resources, feasibility and compatibility studies, in 
the Payload Support Plan. Overall objective is to obtain the most efficient matching of payload requirements and Station available resources, while 
maintaining payload priorities to the extent possible. (1.2) 

2. Analysis of new payload support requirements, feasibility and compatibility analyses, and future increment support requirements in consideration 
of Station resources available per increment. (1.2.1) 

3. Development of transportation requirements for currently and newly manifested payloads. (1.2.3) 

4. Commission feasibility and compatibility studies of new payloads for a given flight increment. (1.3.1) 

5. Formulate long-term transportation requirements for support of users listed in Consolidated Utilization Plan, for submission to Strategic 
Planning. 

SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

1. 2 YEAR PRELAUNCtVPOSTU\NDEIG OPS REQUIREMENTS 
(11-A) 
2 PAYLOAD LOGISTICS SUPPORT REQUIREMENTS (E) 
3. CONSUMABLES STATUS (El) 
4. MAINTENANCE STATUS (El) 
8. NON-TRANSPORTATION INSTITUTIONAL SERVICE 
ALLOCATIONS (Pll-B,C, ...) 

1. WN-TRANSPORTATION INSTITUTIONM SERVICE REQUESTS 

2. GSE AND PROCESSING SUPPORT CAPABILITIES (I1 -A) 
(P1 l-B,C, ...) 

3. GSE AND PROCESSING SUPPORT PLANS (I1 -A) 

1. Analysis of current user payload logistics support requirements, Station real-time probleWresolution impacts. 

2. Determination of ground support capability constraints. 

3. Maintain launch schedule information provided by transportation vendors. (5.1.1 51.2) 

4. Procurement of additional NASA institutional services such as ground support, payload handling, etc., and assessment of such capabilities for use 
in tactical operations planning. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

I TACTICAL OPS PLANNING: I 
STATION OPS AND -4 MAINTENANCE PLANNING 

I1 -A.3 I 
1. RESOURCES AVAILABLE FOR STATK)N SUPPORT ON AN 

2. GROWM AND EVOLUTION PLANS (P4) 

4. CURFlENT USER UPDATED REQUlREkENTS FOR STATKN 

5. COMMON SYSTEM CAPABILITIES (El) 

INCREMENT-BY-INCREMENT BASIS (I1 -A) 

3. PERIODIC MAINTENANCE REQUIREMENTS (E8-A) 

SYSTEMS SUPPORT (El) 

1. 

2. 

3. 

4. 
5. 

INCREMENT-BY-INCREMENT~RE REQUIREMENTS (I1 -A): 
- REQUIRED MAINTENANCE 
- PROVISIONS/CONSUMMABLES 
- STATIONCARGO 
- CREW SUPPORT TIME 
INCREMENT-BY-INCREMENT OPTIONAL REQUIREMENTS (I1 -A): 
- OPTIONAL MAINTENANCE 
- GROWTH AND EVOLUTION PLANS 
INCREMENT-BY-INCREMENT RESOURCES AVAILABLE (11): 
- CREWTIME 
- POWERTHERMAL 
- ATTACH POINTS 
- RACKSPACE 

STATION SUPPORT PLAN (11-A) 
5 YEAR TRANSPORTATION REQUIREMNTS FOR STATION OPS 

(L MAINTENANCE (P2-A) 

1. Analysis of required Station core support requirements in consideration of resources allocated for non-user support by the Consolidated 
Utilization Plan. Overall objective is to allocate resources needed for non-optional support on an increment-byincrement basis before considering 
the resources available for payloads and other non-essential activity. 

2. Development of optional Station support requirements (maintenance, growth and evolution) on an increment-by-increment basis from research 
performed in the Sustaining Engineering function. 

3. Consolidation of information from sustaining engineering and real-time Station management function as to crew, power/thermal, attach point, 
rack space resources available. 

4. Projection of available resources, optional and non-optional Station support requirements into the next 16 flight increments (approx. 2 years). 

5. Development of the Station support requirements for the Tactical Operations Plan. These requirements outline proposed Station 
activity-to-increment assignments for Station support. as a recommendation to the Integrated Operations Planning function, for final approval by the 
Program Operations Control Board (POCB). 

6. Formulation of long-term transportation requirements for Station operations and maintenance, for use in Strategic Utilization Planning. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

MANNED BASE INCREMENT 
PLANNING: 

CRITICAL PATH SCHEDULING 
11-8.1 

1. TACTICAL OPERATIONS PLAN (It-A): 
- PAYLOAD ASSIGNMNTS AND ALLOCATED RESOURCES 
- CREW NUMBER AND SKILL REQUIREMENTS - TRANSPORTATDN SCHEDULES, VEHICLES, 

- STATION ACTIVITY REQUIREMENTS (MAINTENANCE, 

- LOGISTICS ASSIGNMENTS AND UPDOWN MANIFEST 

MASSELEMENT ASSIGNMENTS 

MODIFICATIONS G R O W  (L EVOLUTION, TEST, C&O) 

2. CURRENT INCREMEM RESOURCE AVAILABILITY INFORMATW 
(Et) 

1. TACTICAL OPERATIONS CHANGE REQUESTS (It -A) 
2. SPACE OPERATIONS MILESTONE SCHEDULE (11-B.2) 
3. GROUND OPERATDNS MILESTONE SCHEDULE (It -8.3) 
4. FLIGHT INCREMENT PLANS (Et ,E2) 

1. Analysis of transportation, maintenance, and payload schedules from Tactical Operations Plan. Identification of critical path, scheduling of 
critical events. 

2. Development of milestone schedules for space and ground operations. 

3. Responsibility for monitoring scheduled activities and making appropriate schedule modifications. 

4. Responsibility for insuring that tasks on critical path are accomplished according lo schedule. 

5. Authority to redirect efforts of support functions in order to maintain schedule. 

6. Mentikation of problems with regard to scheduling in the Tactical Operations Plan, and submission of tactical operations change requests to the 
Integrated Operations Planning function. 

7. Selection and assignment of Increment Management Team. 

8. Planning of flight increment and transfer operation. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

MANNED BASE INCREMENT 
PLANNING : 

SPACE OPERATIONS PLANNING 
11-6.2 

1. TACTICAL OPERATIONS PLAN (I1 -A): 
- PAYLOAD ASSIGNMENTS AND ALLOCATED RESOURCES 
- CREW NUMBER AND SKILL REQUIREMENTS 
- TRANSPORTATION SCHEDULES, VEHICLES, 

MASSELEMENT ASSIGNMENTS 

MODIFICATIONS GROWTH & EVOLUTION, TEST, C&O) 

2. CURRENT INCREMENT RESOURCE AVAILABILITY INFORMATKIN 

- STATION ACTIVITY REQUIREMENTS (MAINTENANCE, 

- LOGISTICS ASSIGNMENTS AND UP/DOWN MANIFEST 

(€1) 
3. SPACE OPERATIONS MILESTONE SCHEDULE (11-B.l) 

5. REAL-TIME FACILITY SUPPORT (€5) 
6. STRUCTURAL, MASS, THERMAL ANALYSES (€8-A) 

4. CREW, FLIGHT CONTROLLER TRAINING PLANS (El 1) 

7. CREW PROCEDURES SUPWRT 
8. PAYLOAD AND STATION LOGISTICS SUPPORT 
ANALYSES (18) 
9. ENGINEERING ANALYSES (E8-A) 

1. TACTICAL OPERATIONS CHANGE REQUESTS (I1 -A) 
2. INCREMENT EXECUTION PIAN (El,E2) 
3. TRAINING REQUIREMENTS (El 1) 
4. FACILITIES REQUIREMENTS (E5) 

6. PROCEDURES RKXIREWEMS 
7. LOGISTICS REQUIREMENTS (18) 
8. FLIGHT PROCEDURE DOCUMNTATDN REQUIREMENTS 
9. PAYLOAD TEST AND INTEGRATION PLANS (13.14) 
10. CREW, FLIGHT CONTROLLER TRAINING REQUIREMENTS (El 1) 

5. PAYLOAD AND STATION ENGINEERING DATA (€8-A) 

1. Analysis of resource availability, space operations milestone schedule, training plans, engineering and logistics analyses for development of 
space operations increment timeline, and for increment preparation. Increment execution plans will operate within the guidelines put forth in the 
Tactical Operations Plan. 

2. Development of crew and flight controller training requirements. (2.2.8) 

3. Development of real-time facilities requirements (data. voice, telemetry, etc. ). 

4. Integration of payioad requirements into flight operation plans. (1.4.2,1.4.3) 

5. Development of flight procedure documentation requirements. (2.2.2.2.2.4) 

6. Development of Station systems and payload test and integration plan details. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

I MANNED BASE INCREMENT I 
PLANNING: '-4 GROUND OPERATIONS PLANNING 

I1 -8 .3  1 
1. TACTICAL OPERATIONS PLAN (11-A): 

- PAYLOAD ASSIGNMENTS AND ALLOCATED RESOURCES 
- CREW NUMBER AND SKILL REQUIREMENTS - TRANSPORTATION SCHEDULES, VEHICLES, 

- STATION ACTIVITY REQUIREMENTS (MAINTENANCE, 

- LOGISTICS ASSIGNMENTS AND UPIDOWN MANIFEST 

MASSELEMENT ASSIGNMENTS 

MODIFICATIONS GROWTH LL EVOLUTION, TEST, C&O) 

2. CURRENT INCREMENT RESOURCE AVAlLABlLrrY INFORMATION 

3. GROUND OPERATIONS MILESTONE SCHEDULE (11-B.1) 
4. GROUND OPERATIONS TRAINING PLANS (El 1) 
5. GROUND LOGISTICS SUPPORT ANALYSES (la) 
6. LAUNCH FACILITY SUPPORT 

(El)  

7. ENGINEERING ANALYSES (Ea-E) 
a c a o u w m = m  

1. INCREMENT GROUND EXECUTION PLANS (E5,E6) 

3. GROUND SUP-T TRAINING REQUIREMENTS (El 1) 
4. INCREMENT PLANS (€6) 
5. LOGISTICS REOUIREMENTS (18) 
6. LAUNCH FACILITY SUPPORT REQUIREMNTS 

8. MAINTENANCE AND OPERATIONS PROCEDURAL REQUIREMENTS 
(El)  
9. GROUND OPERATIONS TRAINING REQUIREMENTS (El 1) 

2. TACTICAL OPERATIONS CHANGE REQUESTS (11-A) 

7. DATA FOR ENGINEERING ANALYSES (Ea-E) 

1. Analysis of resource availability, milestone schedules, training plans, engineering analyses for development of increment ground operations 
activities and timelines. Plans will schedule activities efficiently and effectively, within the guidelines put forth by the Tactical Operations Plan. 

2. Formulation of increment execution plans, submission to ground and logistics operations execution functions. 

3. Responsible for review and evaluation of ground operations progress in the ground and logistics operations functions. (3.5,4.9) 

4. Development of training requirements for ground operations personnel. (2.2.7,3.5,4.7) 

5. Development of ground maintenance and operations plans and procedures. (2.2) 
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USER INTEGRATION AND 
ACCOMODATION SERVICES 

12 
1. SSlS OPS PLAN (E7) 
2. SELECTED USER LIST (P2-C) 
3. TACTICAL OPS PLAN (11-A) 
4. BASELINE SYSTEM CAPABILITIES & CONFIGURATION (19) 
5. IF STANDARDS (11) 
6. SAFETY STANDARDS (16) 
7. USER ICD INPUTS (Eg,El,E5) 
8. USER CONTRACTS B SERVICE AGREEMENTS (P8) 
9. OPS ASSESSMENTS (El,E3) 
10. USER-SYSTEM I/F DESIGN (E9-C) 

' b 

1. BILLABLE USER SERVICES DATA (P8) 
2. SYSTEM lCDs AND PAYLOAD INTEGRATION ANNEXES 
(E2,E4,USERS) 
3. USER IE DESIGN REQUESTS (E8-C) 
4. USER - ELEMENT TEST PROCEDURES (E5) 
5. USER DELIVERABLE SCHEDULES (USERS) 
6. USER ICDs (E7,E5.E2) 
7. PAYLOAD-TO-INCREMENT FEASIBILITY AND COMPATIBILITY 
ANALYSES (I1 -A.1 ,P9) 

1. Provides a single point of contact for all selected users into the Space Station organization and assumes responsibility for user satisfaction. 

2. Develops and manages user specific accommodation and interface control documents such as the user-station (user-platform) Interface Control 
Documents (ICDs), annexes, and transportation system ICDs. (1.2.4, 1.3.2. 1.3.4) 

3. Develops user-specific operations and integration plans. (1.2.1, 1.2.2, 1.4.2, 5.1.5) 

4. Conducts user-station (user-platform) integration reviews. (1.4.3) 

5. Contract support to Marketing and User Analysis function during support services contract negotiations. (1.1 . l )  

6. Provides ongoing support to users to ensure user objectives are met. Provides definitions of standard and optional services to users. Arranges 
for optional services at user request. (1.4.4) 

7. Arranges and coordinates user training. 

8. Provides user requirements to operations analysis and integration functional area. (1.2.4) 

9. Supports activities at payload development centers. 

10. Coordinates user requirements with element centers. (1.2.4) 

11. Coordinates with international partnerslusers. (5.6) 

12. Develops user ICDs. (1.3.2) 

13. Analysis of proposed payloads for feasibility for Station operations and compatibility with existing payloads. (1.3.1,1.4.1) 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS & PRODUCTS 

MANNED BASE 8 
SUPPORT SYSTEMS 

ENGINEERING & -il- INTEGRATION 

l. DEVELOPMENTSCHEDULE (11) 
2. DEVELOPMENT BUDGET (17) 
3. INTERFACE STANDARDS (11) 
4. APPROVED CCB PRODUCTS (11) 
5. PRQlECTED USER REQUIREMENTS (12) 
6. GROWTH 8 EVOLUTION PIAN (11) 
7. TACTICAL OPERATIONS PIAN (11) 
8. STATION HARDWARE ICDs (E9) 
9. STATION AND SUPPORT SYSTEM SEI1 

1. STATION AND PLATFORM CAPABlLrpl ENHANCEMENT 
SPECIFICATIONS (E9) 
2. GROUND SEGMNT CAPABILITY ENHANCEMENT 
SPECIFICATIONS (€9) 
3. ENGINEERING CHANGE REQUESTS (EcR5) (11) 
4. COST ESTIMATES (11) 
5. IMPACT ASSESSMENTS (11) 
6. DEVELOPMENT SCHEDULES (E9) 
7. PROPOSED SYSTEMS CONFtGURATM AND OPERATDNS 
CONCEPT CHANGES (19) 
8. STATION INTERELEMENT ICDs (E9) 

1. Perform enhancement feasibility and supportability analyses (2.1.1, 2.4.1). Develop subsystem specification and performance requirements. 

2. Managelperform advanced development programs. (2.1.1) 

3. Develop engineering change requests (ECRs) 

4. Provide cost estimates for proposed system enhancements. (5.4.3) 

5. Provide impact assessments for proposed system enhancements. 

6. Preparation and management of development programs, szhedules. 

7. Analysis of present systems, user requirements. Station system goals and policies lo assist in the development of the growth and evolution plan, 

SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS & PRODUCTS 

PLATFORM 8 
SUPPORT SYSTEMS 

ENGINEERING & -El- INTEGRATION 

l. DEVELOPMENTSCHEDULE (11) 

3. INTERFACE STANDARDS (11) 
4. APPAOVED CCB PRODUCTS (11) 
5. PRQlECTED USER REQUIREMENTS (E) 
6. GROWTH 6 EVOLUTION PIAN (11) 
7. TACTICAL OPERATIONS PLAN (11) 
8. PIATFORM HARDWARE lCDs (E9) 
9. PLATFORM AND SUPPORT SYSTEM SEI1 

2. DEvELoPMNTBuDGET(17) 

1. Perform enhancement feasibility and supportability analyses. (2.1.1. 2.4.1) 

1. STATION AND PLATFCRM cApABnlTy ENHANCEMENT 
SPEClFlcATIONS (E9) 
2. GROUND SEGWNT CAPAHLlTy ENHANCEMENT 
SPECIFICATIONS (E9) 
3. ENGINEERING CHANGE REWESTS ( E m )  (11) 
4. COST ESTIMATES (11) 
5. IMPACT ASSESSMENTS (It) 
8. DEVELOPMNT SCHEWLES (E9) 
7. FUGHT ELEMENT TO LAUNCH VEHICLE lCDs (E9) 
8. PROPOSED SYSTEMS CONFIGURATM AN0 OPERATDM 
CONCEPT CHANGES (19) 
9. PIATFORM INTERELEMENT lCDs (E9) 

Develop subystem specification and performance requirements. 

2. Managelperform advanced development programs. (2.1.1 ) 

3. Develop engineering change requests (ECRs). 

4. Provide cost estimates for proposed system enhancements. (5.4.3) 

5. Provide impact assessments for proposed system enhancements. (2.3.2.2.3.3) 

6. Preparation and management of development programs, schedules. 

7. Analysis of present systems, user requirements. platform-system goals and policies to assist in the development of the growth and wohnkn 
plan. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS & PRODUCTS 

I- INFORMATION & NETWORK 
SYSTEMS ENGINEERING & 

INTEGRATION --i 15 

1. TACTICAL OPERATIONS PIAN (11) 
2 DMLOPMNTSCHEDULE (11) 
3. DEVELOPMENT BUDGET (17) 
4. PROJECTED USER REQUIREMENTS (12) 
5. GROWTH AND EVOLUTION PLAN (11) 
6. APPROVED CCB PRODUCTS (11) 
7. VF STANDARDS (11) 
8. DATA SYSTEMS 8 UTILIZATION POLICIES (Pl) 

1. INFORMATION 8 NETWORK SYSTEM CAPABILITY 
ENHANCEMENT SPECIFICATIONS (E7,E9) 
2 ENGINEERING CHANGE REQUESTS (ECRs) (11) 
3. COST ESTIMATES (11) 
4. IMPACT ASSESSMENTS (11) 
5. GROUND NETWORK ARCHITECTURE DEFINITION DOCUMENT 
6. DEVELOPMENT SCHEDULES (11) 

1. Perform enhancement feasibility and supportability analyses. (2.1.1, 2.4.1) Develop subsystem specification and performance requirements. 

2. Manage/perform advanced information and network system development programs. (2.1.1) 

3. Provide engineering expertise for anomaly resolution. 

4. Develop engineering change requests (ECRs). 

5. Provide cost estimates for proposed system enhancements. (5.4.3) 

6. Provide impact assessments for proposed system enhancements. (2.3.2.2.3.3) 

7. Develop and control the ground network architecture definition document. Establish external interfaces necessary to coordinate and manage this 
funtional area. 

8. Preparation and management of development programs, schedules. 

SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS & PRODUCTS 

SAFETY, RELIABILITY/ 
MAINTAINABILITY & QUALITY 

ASSURANCE 
16 

1. SAFETY REQUIREMENTS 8 DIRECTIVES (P5) 
2. USER SYSTEMS DESIGNS (12) 
3. PRoposED SYSTEMS CONFIGURATION AND OPERATIONS 
CONCEPT CHANGES (llJ9,El) 
4. USER ICDs (12) 
5. SYSTEM ICDs (13,14) 

1. USER SAFETY STANDARDS (12) 
2. SAFETY ASSESSMENTS FOR ALL SPACE STATION FLIGHT 
SYSTEMS (11) 
3. SAFETY ASSESSMENTS FOR ALL USER SYSTEMS (12) 

1. Perform safety assessments of Space Station flight systems. 

2. Assess the safety of user systems, the user-to-system interfaces, and the user's proposed transaction management approach. (1.2.5) 

3. Provide independent reviews, analyses, and reports on proposed system configuration and operations concept changes. (5.1.1 1) 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS & PRODUCTS 

b 

ADMINISTRATION & 
COST CONTROL 

INTEGRATED 

18 
LOGISTICS SYSTEMS b 

1. OPERATIONS BUDGETS (P6) 
2. DEVELOPMENT BUDGETS (P6) 
3. EXPENDITURE REPORTSOPERATIONAL VARIANCES (I1 ,El ,E3) 

1. OPERATIONS BUDGETS (I1 ,El ,E3) 
2. DEVELOPMENT BUDGETS (13,14,15) 
3. BUDGET REQUESTS (Pl) 
4. FUNDING ALLOCATIONS (ALL) 

1. Develop budget schedules. (5.4) 

2. Distribute funds and assign controls. (5.4) 

3. Administer budget. (5.4) 

SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

1. RESUPPLY/RETURN REQUIREMENTS (13,14) 
2. LOGISTICS REQUIREMENTS (11) 
3. USER A C C O W A T D N  REQUIREMENTS (E) 

1. MATERIAL REQUIREMENTS (E6) 
2. INTEGRATED LOGISTICS INPUTS TO TOP PLANNING PROCESS 

3. LOGISTICS SUPPORT PLANS (11) 
(11) 

1. Formulate plans for the use and procurement of integrated logistics facilities. (4.5) 

2. Develop and plan for logistics engineering capability. (4.1,4.9) 

3. Analysis of StatiotVplatform resupply requirements to aid in tactical operations planning. (4.1) 

4. Perform logistics support planning, coordination. analysis and integration. (4.1) 

5. Analysis of current user payload logistics support requirements, Station real-time problemlresolution impacts. to develop logistics support 
requirements for the next 16 flight increments. (4.1) 

6. Develop plans for maintenance integration. 
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SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

CONFIGURATION 

1. ECR IMPACTS. ASSESSMENTS AND RECOMMENDATIONS 
(13,14,E1) 
2. TOP CHANGE REQUESTS (11-B) 
3. SYSTEM HARDWARE CHANGE REQUESTS (Il-B,El.E2, ...) 

1. INTEGRATED SYSTEMS SPECIFICATION 
2. CONFIGURATION BASELINE LIST (12,16,E1 ,E3,P8) 
3. CHANGE APPROVALS (11-B,El ,E2,...) 

1. Conduct system flight readiness reviews (FRRs). 

2. Manage changes to the baseline system through a formal review and approval process prior to directing hardware and software changes. 

3. Conduct periodic reviews and audits to verify that the change control process is effective. 

4. Establish and maintain a data collection and storage system which provides for tracking the change control documentation, These include change 
requests, dispositions, actions for change request, and verification reports. (2.3.22.3.3) 

SPACE STATION 
PROGRAM INTEGRATION FUNCTIONS AND PRODUCTS 

NOTE: This is not a 
Station orQanization 
function! 

1. MANIFEST OPTIONS (11-A.1) 1. PAYLOAD-TOINCREMENT ASSIGNMENT SUPPORT (11-A.l) 
2. RECOMMENDATIONS AS TO ASSIGNMENT CHANGES (11-A.l) 
3. DECISION ASSISTANCE IN BORDERLINE SITUATIONS (11-A.l) 

1. A user working group function concerned with the analysis of possible payload-to-increment assignments. Makes recommendations based upon 
the assignment desirability from a user standpoint. 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

r 
MANNED BASE 

El 
SYSTEM OPERATIONS b 

1. SSlS OPS PLAN (€7) 
2. FLIGHT INCREMENT PLAN (11) 
3. CONFIGURATION. GROWTH, & EVOLUTION PLAN (19,H) 
4. SYSTEM lCDs AND PAYLOAD 0PERATKXU"GRATION 
ANNEXES (12) 
5. CFUTlCAL PATH SCHEDULE OF INCREMENT PFEPARATloN 
ACTlVlTlES (11) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1. WEEKLY RESOURCE ALLOCATION SCHEWLES 8 DAILY CAPS 
(E2) 
2 C E W  TECHNKNJES AND PAOCECURES FOR OPERATING 
STATION SYSTEMS 8 USER SUPPORT E C U I M T  
3. 'TRAFFIC MANAGEMENT PROCEDURES 
4. OPS WORKSTATKIN (OWS) PROCEMJRES 
5. EXT. MINT B SERVICING FACILITY (EMSF) PROCEDURES 
6. COMMON SYSTEM REQUIREMENTS (11) 
7. PROVISIONING REQUIREMENTS (11) 
6. PAOPOSED SYSTEMS CONFlGURATlON AND OPERATIONS 
CONCEPT CHANGES (19) 
9. USER RESOURCE TEMPLATES (E2) 

Design, planning and development of flight operations for a specified period of time. (2.2.1) 

Operations p(anni  and scheduling. (2.2.2) 

Crew procedures and techniques. (2.2.4) 

Ground procedures and techniques. (2.2.5) 

Support systems preparation. (2.2.9) 

Operations facilities support. (2.1.1, 2.1.2, 2.1.3) 

Flight operations support. (2.3.1) 

Data storage and data base desgn, operation, and maintenance. (2.3.2 modified) 

Operations support reconfiguration. (2.3.4) 

10. Technical data and documentation. (4.3) 

11. Operations working group activities. (5.3.3) 

12. Operations support to engineering simulations. (5.3.4) 

13. Stationluser systems physical integration. (1 3.6) 

14. Development of preflight and real-time user resource templates. 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

MANNED BASE USER 
OPERATIONS 

1. RESOURCE ALLOCATIONTEMPLATES (El) 
2 KEY RESOURCE PARWETERS (El) 
3. DISCIPLINE OPS PIAN 
4. DETAILED USER PIANS 
5. CURRENT DAILY STATION STATUS (El) 
6. USERREQUREMENTS 
7. DAILY UPDATED RESOURCE ALLOCATIONS (El) 

1. Develop Integrated Payload Mission Plan as input to Ops Programming Tactical Plan. 

2. Generate the Summary Payload CAP. 

3. Update discipline allocations based upon system capabilities. 

4. Integrate payload user detailed procedures and command plans into PCAP. 

1. INTEGRATED PAYLOAD MISSION PLAN (El) 
2. RESOURCE RQMTS DELTAS (El) 
3. RESOURCE ALLOCATIONS AND PLANS (USERS) 
4. PAYLOAD CREW ACTIVITY PIAN (El) 
5. DAILY RESOURCE ALLOCATION UPDATES (USERS) 

5. Review daily performance parameters, assess PCAP and update with IWG approval the user resource allocations. 

6. Verify adherence to safety requirements by users, assist in troubleshooting problems, enable user command and voice uplink, real-time conflict 
resolution. (1.4.4) 

7. Execution of user operations. (1.4.4) 

8. Define and update payload operations requirements. 

9. Work with DOC to resolve conflicts or appeal to IWG or POlC concerning resource allocation issues. 

10. Allocate resources to Users. (1.4.4) 

11. Provide an integrated assessment of user requirements based on revised daily activity plans from users. (1.4.4) 

12. Represents users to the POlC for planning activities. (1.4.4) 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

PIATFORM(S) SYSTEM 
OPERATIONS 

1. SSlS OPS PLAN (€7) 
2. PLATFORM OPERATIONS PLAN (11) 
3. CONFIGURATION, GROWTH 8 EVOLUTION PLAN (19.11) 
4. SYSTEM ICDs AND PAYLOAD OPERATlONllNTEGRATlON 
ANNEXES (12) 

1. WEEKLY RESOURCE AUOCATDN SCHEDULES (€4) 
2. COMMON SYSTEMS REQUIREMENTS (11) 
3. TRAFFIC MANAGEMENT PROCEDURES 
4. USER RESOURCE TEMPLATES (E4) 

1. Design, planning, and development of flight operations for a specified period of time. (2.2.1) 

2. Operations planning and scheduling. (2.2.2) 

3. Ground procedures and techniques. (2.2.5) 

4. Support systems preparation. (2.2.9) 

5. Operations facilities support. (2.1.1, 2.1.2, 2.1.3) 

6. Flight operations support. (2.3.1) 

7. Data storage and data base design, operation, and maintenance. (2.3.2 modified) 

8. Operations support reconfiguration. (2.3.4) 

9. Technical data and documentation. (4.3) 

10. Operations working group activities. (5.3.3) 

11 Operations support to engineering simulations. (5.3.4) 

12. Platform/user systems physical integration. (1.3.6) 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

PLATFORM USER 
OPERATIONS SUPPORT 

E4 

b 

1. USERlNsTRuMNTSClENCEOPERATK))rlSREQUlREMENTS 
(USERS) 
2 SClENCUMlSSlON GUIDELINES 
3. wsouRc€ALLocAms(E3) 
4. INTEGRATED PLATFORM TACTICAL OPERATIONS PLAN (11) 
5. N ” T 6 C i E N C E  SCHEwUNGREQUlREMENTS 
6. DETAILED INSTRClMENT TIMELINES 
7. RNlSloNs AS NEEDED TO INTEGRATED PLATFORM TOP 

1. INSTRUMENT/SCIENCE ALLOCATIONS 
2 INTEGRATED SCIENCE PIAN 
3. SCIENCE SCHEDULING TEMPLATE 
4. INTEGRATED TRANSFER OPS REQUIREMNTS (El) 
5. PLATFORM SERVICING MAINTENANCE PLANNING INPUTS (El) 
6. NON-PROXIMITY ZONE TRANSFEROPS PLANNING INPUTS (El) 

I. Monitor platform performance and maintain the onboard systems configuration. 

2. Manage onboard systems to maintain system integrity and safety. 

3. Respond to platform contingencies by developing plans and procedures for restoring the platform to normal operations, 

4. Provide the focal point for leading anomaly investigations supported by the ESCs. 

5. Schedule system operations by integrating instrument data acquisition requirements, producing activity timelines, and transmitting timelines in 
the form of command files to the platform. 

6. Provide the direction for the development of malfunction procedures by the ESCs to support platform troubleshooting and checkout operations. 

7. Provide the lead to the Software Development Facility (SDF) for the development and implementation of onboard system software updates. 

6. Coordinate the platform payload operations activities performed in support of the UOFs such as the acquisition and distribution of platform and 
instrument data. (1.4.4) 

9. Coordinate the platform payload operations activities performed by other supporting ground elements such as the Flight Dynamics Facility, the 
Network Control Center and NASCOM. 

10. Analyze, process, and display platform engineering data. 

11. Maintain platform histories, configurations, and system performance measurements. 

12. Perform platform anomaly analysis and recommend procedural corrective actions. 

13. Develop maintenance and servicing ORU changeout and repair recommendations and procedures. 

14. Develop post-maintenance verification and checkout procedures. 

15. Support logistics and resupply activities. 

16. Maintain instrument health and safety, monitor instrument telemetry. analyze instrument performance. 

17. Plan and perform instrument operations, develop instrument operating timelines, generate and uplink instrument command sequences, update 
instrument operation procedures. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Capture, process, archive, and analyze instrument telemetered data. 

Generate reports and scientific data products. 

Monitor platform performance and maintain the onboard system configuration during transfer operations. 

Provide the focal point for leading servicing and maintenance activities supported by the ESCs. 

Develop the coordinated operations requirements for the cooperating transfer operations elements. 

Schedule transfer operations activities, produce activity timelines and transmit timelines in the form of command files to the platform. 

Process, store, and distribute platform data. 

Monitor the operation and performance of cooperating elements. 

Coordinate transfer operations performed by other ground elements. 

Manage the handover of platform operations control between transportation and mission operators. 
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b 

1. FLIGHT INCREMENT PLANS (11) 
2. SYSTEM lCDs AND PAYLOAD INTEGRATION ANNEXES (E) 
3. SSlS OPS PIAN (E7) 
4. CRITICAL PATH SCHEDULE OF INCREMENT PREPARATION 
ACTIVITIES (It) 

PREFLIGHT/POSTFLIGHT 

E5 
OPERATIONS b 

1. ASSEMBLY/DISASSEMBLY PROCEDURES 
2. MOVEMENTLOADINWNLOADING PROCEDURES 
3. VERIFICATION, TEST, AND CHECKOUT PROCEDURES 
4. SERVICING AND DESERVlClNG PAOCEDURES 
5. TOXICMAZARDOUS MATERIALS HANDLING PROCEDURES 
6. FLIGHT SUPPORT EQUIPMENT INTEGRATOH PROCEDURES 
7. PAOpRlETAFW EQUIPMENT PROTECTION PROCEDURES 
8. MASS PROPERTIES MANAGEMENT 
9. POST-TEST DATA PROCESSING PROCEDURES 
10. SEcURrry PROCEWRES 
1 1. CREW S U m T  PROCEDURES 
12 SSPF STORAGE AND MAINTENANCE PROCEDURES 
13. HAZARDOUS OPERATING PROCEDURES 
14. DATA PROCESSING AND STORAGE PROCEDURES 
15. FINAL MASS PROPERTIES DATA 
16. PRIME AND CONTINGENCY SITE POST LANDING OPS PLAN 
17. FACILITIES AND EQUIPMENT RQMTS DOCUMENT 
18. INTEGRATED USER ELEWNT TEST PROCEDURE DEVELOPMENT 
SUPPORT 
19. HARMNARE DELIVERY SCHEDULES FOR PRELAUNCH 
pRocEssIJG 
20. MJLTIFLOW MANAGEMENT SCHEDULES FOR PRELAUNCH 
pRxEssyJG 

1. Responsible for real-time execution of pre-increment ground operations. Areas of activity include payload processing. configuration, test and 
checkout, Iranspoflation as they relate to the following areas: 
(a). Experiment integration (3.1 .l) 
(b). StructuresJSystems (3.1.2) 
(c). Laboratory modules (3.1.3) 
(d). Habitation modules (3.1.4) 
(e). Logistics carriers (3.1.5) 
(I). Orbital maneuvering vehicle (3.1.6) 
(9). Platforms (3.1.7) 
(h). International element support. (3.1 .E) 

2. Responsible for ground system maintenance. (3.1.9) 

3. Operations planning and analysis. (3.3) 

4. Payload/payload facility support. (3.4) 

5. Technical data and documentation. (4.3) 

6. Test. verification, and assembly operations. 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

INTEGRATED LOGISTICS 
OPERATIONS b 

1. FLIGHT INCREMENT PLANS (11) 
2. GROWTH &EVOLUTION PIAN (It) 
3. CRITICAL PATH SCHEWLE OF INCREMENT PREPARATION 
ACTIVITIES (11) 

1. SHIF"IN(;IRECENING PROCEDURES 
2. LRU MAINTENANCE & REPAIR PROCEDURES 
3. HARDWARE WACT REFURBISHMENT PROCEDURES 
4. RIGHT AND GROUND HARDWARE CALIBRATION PROCEDURES 
5. GROUND TRANSPORTATDN REQUIREMENTS 
6. REPAIR LEVEL ANALYSES 
7. ENENTORY MANAGEMENT SYSTEMOPS PROCEDURES 
8. MAINTENANCE WORK AREA ( M A )  PROCEDURES 
9. TRAINING/SIMULATOR FACILITY REQUIREMENTS (11) 

1. Maintenance for ground and space based equipment in operational condition. (4.2) 

2. Technical data and documentation. (4.3) 

3. Logistics facilities maintenance and operations. (4.5) 

4. Packaging, handling, storage, and ground transportation. (4.6) 

5. Personnel and training. (4.7) 

6. Ground Support Equipment acquisition. (4.8) 

7. Repair management for space and ground system Orbital Replacement Units (ORUs). 

8. Resupply/Return management. 

SPACE STATION 
PROGRAM EXECUTION mwnms PRODUCTS 

INFORMATION SYSTEM 
OPERATIONS 

E7 

1. INTERFACE STANDARDS (11) 
2. FLIGHT INCREMENT PLANS (11) 
3. CAPABlLrrY ENHANCEMENT SPECS FOR STATION & 
PLATFORMS (15) 
4. CAPABLtTY ENHANCEMENT SPECS FOR GROUND SEGENTS 

5. SYSTEM ICDs AND PAYLOAD INTEGRATION ANNEXES (12) 
6. SSlS OPS PLAN (12) 
7. DESIGN AND ENGINEERING DATA ON GROUND 
SEGMENT EHNANCEMENTSlMODlFICATIONS (€8) 

(15) 

1. ICD INPUTS (12) 
2. SSlS OPS PLAN (El,E3,€5) 

1. Network requirements integration in preparation for flight increment operations. (2.3.3) 

2. Pre-increment and real-time information systems operations support to Station Systems Support Center (SSSC), Payload Operations Integration 
Center (POIC), and users. (2.3.2) 

3. Development and maintenance of the Space Station Information System (SSlS) Operations Plan. (2.3.2.2.3.3) 

4. Information systems support to non-real-time facilities (Policy, Integration levels), real-time input to information systems planning, data 
sharing, storage. etc. 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

b 
SUSTAINING ENGINEERING: 

SPACE SYSTEMS b 
E8-A 

SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

SUSTAINING ENGINEERING: 
GROUND SYSTEMS 

E8-B 

1. CAPABKlTy ENHANCEMENT SPECIFICATKWS 
GROUND SEGMENT (l3,M) 
2. INTERFACE STANDARDS (11) 
3. PAYLOAD INTEGRATKN ANNEXES (12) 
4. DEVELOF'ENT SCHEDULES (13,14) 

1. DESIGN AND ENGINEERING DATA ON GROUND SEGMENT 
ENHANCEMENT/MODIFICATIONS 
2. ENGINEERING CHANGE REQUESTS (ECRs) (11) 
3. ENGINEERING ASSESSMENTS (11) 
4. PREVENTATIVE MAINTENANCE REQUIREMENTS (11) 

1. Design and engineering of ground segment enhancementslmodifications. (4.5, 2.1.1, 2.4.2) 

2. Maintenance of interfacing ground support equipment. 

3. Maintenance and development of non-interfacing ground systems. including console equipment, simulatordIrainers, payload integration and 
verification facilities, etc. 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

' 
SUSTAINING ENGINEERING: 

PAY LOAD INTERFACE 
ENGINEERING & INTEGRATION 

b 

E8-C 

1. USER INTERFACE DESIGN REQUESTS (E) 
2. INTERFACE STANDARDS (11) 
3. PAYLOAD INTEGRATION ANNEXES (12) 
4. DEMLWMNT SCHEDULES (13.14) 
5. USER IUh (12) 

CONFIGURATION MANAGEMENT: 
b SPACE SYSTEMS 

E9-A 

1. USER ICD INPUTS (12) 

3. ENGINEERING CHANGE REQUESTS (ECRs) (It) 
4. ENGINEERING ASSESSMENTS (11) 

2. USER-SYSTEM VF DESIGN (12) 

5. INTEGRATED PLAN ENGINEERING ANALYSES (11-A) 

b 

1. User-system interface engineering. Includes user-system interface designs as requestedhecessary. (1 3 . 5 )  

2. User-system/subsystem integration, verfication, and compatibility assessments. (1 3.1) 

3. Station reconfiguration and payload installation requirements. 

4. Provide engineering expertise for anomaly resolution. 

5. Engineering suppofl analysis for loads, mass, RF, and thermal, for payload elements. 

6. Performance of plan engineering analyses for Integrated Operations Planning function to aid in optimization. tradeoffs. and conflict resolution in 
the integration of Station and Payload Support Plans. 

Includes schematics, installationlremoval instruction and software products. 

SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

1. HARDWARE ACCEPTANCE DATA PACKAGES 
2. SOFWARE DELIVERABLE DATA PACKAGES 
3. MRFACECONTROLDOCUMENTS 
4. INTERFACE REVISION NOTICES (IRNs) 
5. SYSTEM REQUIREMENT REVIEWS 
6. PRELIMINARY DESIGN REVIEWS 
7. CRITICAL DESIGN REVIEWS 

1. DESIGN IMPLEMENTATION PLANS 
2. SPECIFICATION TREE 
3. KNIRACT CHANGE ORDERS 
4. CHANGE STATUS REPORTS 
5. DESIGN BASELINE (ENGINEERING DRAWINGS) 
6. SYSTEM CERTIFICATION (SAFETYENWRONMENTAL) 
7. DESIGN REVIEW RESULTS 
8. INSTALLATION NOTICE of COMPLETION 
9. AS-INSTALLED CONFIGURATION STATUS REPORT 
10. MODIFICATION STATUS 

1. Selecting end items of hardware and software to come under configuration control. 

2. Develop and maintain baseline identification of hardware and software under configuration control. (2.3.4) 

3. Develop and maintain engineering documentation. 

4. Control hardware and software such that demonstrated physical status and performance satisfy mission, 
safety, and security requirements. 

5. Closing out confyluration change directives upon completion of the configuration verifffiation and configuration accounting processes. 

6. Conduct reviews to assure that the design of the changes to the baseline configuration satisfies approved requirements (mission, safety, 
security,...). 

7. Conduct reviews,' tests, inspections, etc., to assure that the hardware or software end items conform to the released design documentation. 

8. Conduct reviews, tests, inspections, etc., lo  assure that the modifications have been incorporated in accordance with the configuration change 
directive (Le. verify 'as-built' is the same as 'as-designed'). 
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SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

CONFIGURATION MANAGEMENT: 
GROUND SYSTEh4S 

E9-B 

1. HARDWARE ACCEPTANCE DATA PACKAGES 
2. SOFTWARE DELIVERABLE DATA PACKAGES 
3. MERFACECONTROLDOCUMNTS 
4. INTERFACE REVISION NOTICES (IRNS) 
5. SYSTEM REQUIREMNT REVIEWS 
6. PRELIMINARY DESIGN REVIEWS 
7. CRlTlCAL DESIGN REVIEWS 

1. DESIGN IMPLEMENTATION PLANS 
2. SPECIFICATION TREE 
3. COMRACTCHANGEORDERS 
4. CHANGE STATUS REPORTS 
5. DESIGN BASELINE (ENGINEERING DRAWINGS) 
6. SYSTEM CERTIFICATION (SAFETYENVIRONhENTAL) 
7. DESIGN REVIEW RESULTS 
8. INSTALLATION NOTICE OF COMPLETION 
9. ASINSTALLED CONFIGURATION STATUS REPORT 
I O .  MODIFICATION STATUS 

1. Selecting end items of hardware and software to come under configuration control. 

2. Develop and maintain baseline identification of hardware and software under configuration control. (2.3.4) 

3. Develop and maintain engineering documentation. 

4. Control hardware and software such that demonstrated physical status and performance satisfy mission, safety, and security requirements. 

5. Conduct reviews, tests, inspections, etc., to assure that the hardware or software end items conform to the released design documentation. 

6. Conduct reviews, tests, inspections, etc., to assure that the modifications have been incorporated in accordance with the configuration change 
directive (Le. verify "as-built' is ¶he same as 'as-designed'). 

SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

t- CONFIGURATION MANAGEMENT: 
PAYLOAD INTERFACES 

E9-C 

1. PAYLOAD-TO-STATION ICWANNEXES (12) 
2. PAYLOAD-TO-STATION ICD/ANNEX CHANGE REQUESTS (12) 

1. CHANGE REQUEST APPROVALSDISAPPROVALS (12) 

1. Maintain configuration control of payload-to-Stationlplatform ICDs and Annexes. 

2. Determine ¶he appropriate level of change control for all payload-to-StatiorVplatform interface documentation. 

3. Determine when payload to Stationlplatform interface documentation goes under change control. 
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1. FLIGHT DATA FILE (El) 
2. OMSRDs (€5) 
3. OMls (€5) 
4. CHANGEREQUESTS 

SPACE STATION 
PROGRAM EXECUTION FUNCTIONS 8 PRODUCTS 

CONFIGURATION MANAGEMENT: 

PROCEDURES 
EXECUTION-LEVEL OPS PLANS & -1 E9-D 

1. CHANGE REQUEST APPROVALS/DISAPPROVALS (I1 -B) 

1. Maintain configuration control over Station fliiht data file, Operations and Maintenance Specifications Requirements Documents (OMSRDs), and 
Operational Maintenance Instructions (OMIS). 

2. Determine the appropriate level of control for the above documents. 

3. Determine when the above documents go under change control. 

SPACE STATION 
PROGRAM EXECUTION FUNCTIONS & PRODUCTS 

I SAFETY, RELIABILITY/ I 
MAINTAINABILITY 8 QUALITY 4 ASSURANCE 

I E l  0 

1. LAUNCH SITE OPERATIONS (€5) 
2. LOGISTICS OPERATIONS PLANS (€6) 
3. FLIGHT OPERATIONS SUPPORT PLANS 
(El ,E2,E3.E4) 

1. LAUNCH SITE S W Q A  PROCEDURES (€5) 
2. LOGISTICS SUPPORT SFVMBOA PROCEDURES (€6) 
3. GROUND OPERATIONS SRMBQA PLAN (E5.E7) 
4. FLIGHT OPERATIONS SAFETY ASSESSMENTS (El,E2,E3,€4) 

1. Implements and ensures execution level compliance with the safety, reliabilitylmaintainability and quality assurance policies and requirements of 
the Space Station. 

B-32 



SPACE STATION 
PROGRAM EXECUTION NNCTlONS AND PROWCTS 

I i 

1. CREW, FLKWTCONTROUERTRAINING REQUIREMENTS (11) 
2 GROUND SUPPORT OPERATIONS TRAINING REQUIREMENTS (11) 
8 SPACE AND GROUND OPERATIONS SCHEDULES (11) 
4. TRAINING FACILITY AVAILABILITIES 
5. PERSONNEL SKILL REQUIREMENTS (11) 

1. CREW, FLIGHT CONTROUER TRAINING PLANS (11) 
2. GROUND SUPPOAT OPERATIONS TRAINING PLANS (11) 

1. Analysis of Station and ground personnel training requirements and schedules for development of appropriate training plans and procedures. 
(2.2.7) 

2. Organization and scheduling of inter-facility training activities such as large-scale simulations, dry runs, etc. (2.2.7) 

3. Executes crew, flight controller, ground support personnel training plans. (2.2.8) 
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APPENDIX C 

BASELINE PROGRAM FACILITIES ASSESSMENT 

The facility listing in this Appendix was originally compiled by the Level B Space Station Pro ram Office as a 
working tool in defining the required facilities to support Space Station assembly and deve B opment. It was 
anticipated that this list would be used to  relate the development work being performed.within the various 
NASA Centers to  work conducted by their prime contractors as part of an effort to  avoid duplication and 
overlap of facilities in the Development Phase of the Program. 

However, as a better definition of annual operations costs was formulated by the Program, this l is t  was 
expanded to  include all of the projected facilities required for both development and subsequent mature 
operations. In this manner, it is hoped that early scrutiny of the facilities planned for use in the Development 
Phase could result in an established plan for phasing out any which will not be required durin Mature 
0 erations. Similarly, earl identification of facility requirements for mature operations could help ?ind areas 

The SSOTF conducted a limited review of this augmented list and categorized the facilities into three groups: 
(1) those which were mandatory for Station operations under the SSOTF Recommended Framework; (2) those 
whose o erational functions were either not well understood or would be required on an as needed basis only; 
and (3) t6ose which would not be required at all during the Mature Operations Phase. This grouping was then 
subdivided into Space Station unique facilities, and facilities which would be shared with other programs in an 
effort to  more accurately scope the size of the facilitiessupport burden required to run the Station Program. 

Given the limited amount of time and information available to  i ts  members, this review is only a preliminary 
effort at identifying the full extent of facilities requirements for the Program. The Task Force recommends that 
the Space Station Program initiate further study of the projected facility support requirements and their 
associated opertional costs to  determine exact areas of overlap and synergy in planned facilities. 

o P synergy with currently p Y anned development facilities which would optimize Program resources. 

FACl LlTI ES/CAPABI LlTI ES 

MANDATORY - SPACE STATION UNIQUE 

Space Station Pro ram Evaluation 

Working Paper 
FacilitylCapability a 9 I Program Phases 

SOFTWARE SUPPORT ENVIRONMENT (SSE) 
SERVICE & VERIF FACIUTY 
S M I  PRODUCTION FACILITY 
ENGINEERING ANALYSIS FACILITY (COOS) 
INTEG. TEST & VERIFICATION FACILITY 
PLATFORM SUPPORT CENTER (CDOS) 
SERVICING SUPPORT CENTER (CDOS) 
SPACE STATION TRAINING FACILITY (SSTF) 
STATION PROXIMITY OPERATIONS TRAINER 

MEDIUM FIDELITY LAB MODULE SIMULATORS 
FLIGHT CONTROLLER TRAINING FACILITY 
SPACE STATION SYSTEMS TRAINER 
MULTI-SYSTEMS INTEGRATION FACILITY (MSIF) 
MANNED AND MANIPULATOR SYS INTEG TESTBED 
TAVERNS 
SPACE STATION SUPPORT CENTER (SSSC) 
SS AUTOMATION INTEG &ASSEMBLY FACILITY 
S M I  PRODUCnON FACILITY 
SPACE STATION PROCESSING FACILITY (SSPF) 
S M I  PRODUCTION FACILITY 
* MODS TO SSPF: MASTER INTEGRATION FACILITY 

LOGISTICS OPS CENTER 
UW PRODUCTION FACILITY 
OPS SUPTCNTR. (ESC) 
PAYLOAD TRAINING INTEGRATION FACILITY (PTIF) 

PAYLOAD OPERATIONS INTEGRATION CENTER (POIC) 
GROUND CONTROL EXPERIMENT LAB (GCEL) 
I/F VERI FISlM U LATI ON FACl LlTY 
ONE G MOCKUP (OPS DEVELOPMENT COMPLEX) 
S M I  PRODUCTION FACILITY 
CORE MOD INTEG. FAUCORE MODULE SIM. FAC 

FACILITY DESCRIPTIONS wp 

FOR DEVELOPMENT OF TOOLS AND RULES FOR SS SOFTWARE A' 
MOCKUP DELIVERABLE FROM WP4 PRIME GSFC 
FACILITY TO PRODUCE OR VERIFY APPLICATIONS S M I  GSFC 
ENGINEERING DATA ANALYSIS SUPPORT TO CDOS GSFC 
EXPERIMENT INTEGRATION &CHECKOUT FACILITY GSFC 
CONTROL FACILITY FOR PLATFORMS GSFC 
CONTROL ROOM FOR SERVICING FACILITY GSFC 
PRIMARY CREW &CONTROLLER TRAINING FACILITY JSC 
USED FOR RENDENOUSIPROX OPSlMRMS OPERATIONS JSC 

LAB SYSTEMSPAYLOADS TRAINER JSC 
PROVIDE TRAINING ENVIRONMENT FOR CONTROLLERS JSC 
DISTRIBUTED SYSTEMS TRAINER JSC 
PERFORM INTEGRATION AND VERIFICATION OF SYSTEMS S M I  JSC 
MANNED RMSlMRMS SYSTEMS INTEG & MOCKUPS JSC 
PROTOTYPWESTBED FOR DMS/DMS DEVELOPMENT JSC 
PRIMARY SYSTEMSIFLIGHT CONTROL CENTER JSC 
STRUCTURES AND MECHANISMS LABORATORY JSC 
FACILITY TO PRODUCE OR VERIFY APPLICATIONS S M I  JSC 
DEDICATED HORIZONTAL PROCESSING FACILITY KSC 
FACILITY TO PRODUCE OR VERIFY APPLICATIONS S M I  KSC 
ENHANCEMENT OF TESTICHECKOUT CAPABILITY IN SSPF KSC 
FACILITY TO STOCK, REPAIR, SUPPORT LOGISTIC FUNCTION KSC 
FACILITY TO PRODUCE OR VERIFY APPLICATIONS S M I  LERC 
ENGINEERING SUPPORT CENTER FOR POWER SYSTEMS (WP4) LERC 
SIMULATOR USED FOR PRE-INCREMENT CREW TRAINING MSFC 
PRIMARY USER OPERATIONS INTEGRATION CENTER MSFC 
FOR VERlFlCATIONlCHECKOUT OF SS EXPERIMENT EQUIPMENT MSFC 
SUPPORTS IIF VERIFICATION FOR RACKS OF USER EQUIPMENT MSFC 
MOCKUP OF THE MODULES AND NODES MSFC 
FACILITY TO PRODUCE OR VERIFY APPLICATIONS S M I  MSFC 
CORE MODULE INTEGRATED SYSTEM SIMULATOR MSFC 

TRAINING 
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Space Station Pro ram Evaluation 

Working Paper (Continued) 
FacilityKapability a 9 I Program Phases 

MANDATORY -SHARED WITH OTHER PROGRAMS 

MISSION CONTROL CENTER (MCC-H) 
SHUTTLE MISSION SlMULATOR(SMS) 
EMU TRAINER 
DATA HANDLING CENTER (COOS) 
WEIGHTLESS ENVIR. TRAINING FACILITY (WETF) 

VLS P/L PROCESSING FACILITY 
MODS TO PADS A&B 
NEUTRAL BUOYANCY FACILITY 

SYSTEMS ENG. SIMULATOP-STATION ON-ORBIT SIMS 

HUNTSVILLE OPERATIONS CENTER (HOSC-MSFC ESC) 

SHUTTLE CONTROL CENTER 
SHUTTLE MISSION SIMULATOR USED FOR JOINT OPERATIONS 
EVNSUIT TRAINER 
PART OF THE CUSTOMER DATA OPS SYSTEM 
WATER IMMERSION TRAINING FACILITY 
SHUTTLE ENG. SIMULATOR FOR STSISS OPS SIMULATIONS 
VANDENBURG LAUNCH SITE PAYLOAD PROCESSING FACILITY 
MODIFICATIONS TO LAUNCH PADS ALLOWING LATE ACCESS 
WATER IMMERSION TRAINING FACILITY 
WP1 ENGINEERING SUPPORT CENTER 

REQUIRE MORE DATNUSE ON AN AS NEEDED BASIS -SPACE STATION UNIQUE 

DMS TEST BED 
THERMAL TEST BED 
INTEG. LOGISTICS SYSTEM NODE 
DMS TEST BED 
ADVANCED SYSTEMS DEVELOPMENT LAB 
USER OPERATIONS FAC 

EVA TEST BED 
C&T/DMS SYSTEM TEST BED 
TRACK SYS TEST BED 
AC&S SYSTEM TEST BED 
THERMAL SYSTEM TEST BED 
PROP SYSTEM TEST FACILITY 
AUTOMATION TEST BED 
ENVIRONMENTAL CONTROL LIFE SUPPORT TEST BED 

, ELECTRICAL SYSTEM BREADBOARD 
ECLSS SYSTEM SIMULATOR 
ACS TEST BED 
TEST STAND 300(H/O) 

EVA-LIFE SUPPORT SYSTEM TEST BED 

REQUIRE MORE DATNUSE ON AS NEEDED BASIS - SHARED WITH OTHER PROGRAMS 

FLIGHT DYNAMICS FACILITY 
LIQUID HELIUM TESTBED 
CONTROL & MONITORING TESTBED 
KC-135 
RADIO FREQUENCY COMMUNICATION LAB 
THERMAL VACUUM CHAMBERS - NOT MAN RATED 
ELECTRO-MAGNETIC INTERFACE TEST FACILITY 
ELECTRONIC SYSTEMS TEST LABORATORY (ESTL) 
COMM SYS SIM LAB (CSSL) 
SYSTEMS OPS DEVELOPMENT LAB 
EPDC LABlTESTBED 
GN&C LAB 
THERMAL VACUUM - M A N  RATED (CHAMBER B) 
ANECHOIC CHAMBER 
E&D COMPUTATIONAL FACILITY 
' COMPUTATIONAL FAUUTY 
LARGE ATOMIC OXYGEN FACILITY 

MATERIALS COMPATIBILITY LAB 
SOLAR CELL LAB 
TANK 516 
BAlTERY LABS 
CMG VAULT 
ATOMIC OXYG BEAM TEST FACILITY 
ON-ORBIT REPAIR FACILITY (PROCESS TECH FAC) 
SPACE ENVIRONMENTAL EFFECTS FACILITY 
MANUFACTURING FACILITY 
OMV/FTS IIF SIMULATOR 

omcs FACILITY 

JSC 
JSC 
JSC 

GSFC 
JSC 
JSC 
KSC 
KSC 

MSFC 
MSFC 

GSFC 
GSFC 
GSFC 

JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 

MSFC 
MSFC 
MSFC 
MSFC 
MSFC 

GSFC 
GSFC 

JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
JSC 
KSC 

LERC 
LERC 
LERC 
LERC 
LERC 
LERC 

MSFC 
MSFC 
MSFC 
MSFC 
MSFC 
MSFC 
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SPACE DEBRIS FACILITY 
DYNAMIC TEST STANDS 
ROBOTIC LAB 
MECHANISMS TESTBED/FLAT FLOOR 
MATERIALS PROCESSING SYSTEMS TESTBEDS 
PROPULSION TESTBED 

NOT REQUIRED IN MATURE OPERATIONS - SPACE STATION UNIOUE 

CUSTOMER COORDINATION CNTWNODES (CDOS) 
SPACE PROP FACILITY (PLUMBROOK) 

NOT REQUIRED IN MATURE OPERATIONS - SHARED WITH OTHER PROGRAMS 

MULTIPLE APPLICATIONS CONTROL CNTR (CDOS) 
THERMALVACUUM THERMAL SYSTEMS 
SPACE STATION HAZARDOUS PROCESSING FAC (SSHPF) 
PAYLOAD OPERATION5 CONTROL CENTER (POCC) 
POCC TRNGB 4755 

OTF IDENTIFIED REQ 

MSFC 
MSFC 
MSFC 
MSFC 
MSFC 
MSFC 

GSFC 
LERC 

GSFC 
JSC 
KSC 

MSFC 
MSFC 
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SPACE STATION OPERATIONS TASK FORCE 

DEFINITIONS OF TERMS 

ACCOMMODATE 
To support in a general hardware, software, and 
personnel services context. 
Note: 

Throughout the Space Station Program the term 
'accommodate' should be used and interpreted as 
establishing the necessary hardware, software, 
andlor procedures for the associated relationship. 

AD-HOC 
For a specific purpose. 

ASSEMBLY 
Placing in orbit, arranging in flight configuration, and 
interconnection of the various elements and systems 
of the Space Station. 

ASTRONAUT 
One of a contingent of astronauts, each qualified to 
operate as a commander or crew member of  a 
spacecraft, including the Space Station. 

A7TACHED PAYLOADS 
Payloads located on the Space Station structure 
outside the pressurized modules. 

AUTOMATION 
The operation or control of a process, equipment, or a 
system in a manner essentially independent o f  
external influence or control; the condition of being 
automated. 

AUTONOMY 
Independence of a flight system from direct real-time 
control by the ground. The condition of being 
autonomous; self-governing community. 

CAPABILITY 
A functional attribute of any element of the Space 
Station Program. 

CAPACITY 
Quantity generally associated w i th  an existing 
capability. 

CARGO 
Complement of equipment to  be delivered to  orbit by 
the Space Shuttle or an expendable launch vehicle; 
also an element of this overall complement. 

CENTRALIZED 
Having one source for management and control 
actions. Focusing specific capabilities in one strategic 
location. Organized in a manner so that there is a 
sin le source of  authority for all command, control 
anJdirection of related functions. 

CERTIFICATION 
See VERIFICATION 

CHECKLIST 
A booklet or the equivalent data base file containing 
system operating procedures or integrated f l ight  
procedures in an abbreviated form to support various 
station, platform or payload activities. 

CHECKOUT 
Test activities that verify the readiness of hardware 
and/or software for its intended use. 

CO-ORBIT 
In the same, or nearly the same orbit as another 
object,particularly with respect to  the orbit period. To 
orient so as to  require very little final control velocity 
such as to  execute a rendezvous, docking, berthing, or 
tending mission. 
Notes: 

In the strictest sense, two co-orbiting objects 
would be coincident. In practice, and in any 
context associated with the Space Station Program, 
a co-orbiting object would have the same period, 
eccentricity, ascending node and ar ument o f  

ascension (i.e., stable station-keeping ahead of, or 
behind the Space Station). 

perigee; but would be at a slightly di 8 erent right 

CO-ORBITING PLATFORMS 
A Space Platform with the same average orbital 
period, inclination, and node as the Space Station, and 
maintaining i t s  orbit path along that of the Space 
Station. 

COLUMBUS MODULE 
The laborato 

Station. 

COMMAND AND CONTROL ZONE 
The traffic mana ement zone within which the station 

approachin and departing vehicles. A volume 

nautical miles fore and aft, and 5 nautical miles to  
port and starboard of the Manned Base. 

COMMONALITY 
The use of the same or similar vehicles, interfaces, 
modules, systems, or technical or operational 
a proaches in two or more programs with the primary 
o 'ective of  improving operations effectiveness or 
reducing costs in one or more of the programs. Using 
components that are interchangeable between the 
manned base, the co-orbitin space platform, and the 

manned base. 

CONCEPT 
An idea developed to the extent that stated objectives 
may be supported, that  technical, economic and 
management approaches can be assessed, and that 
different concepts with the same, or similar objectives 
may be assessed for their relative merits. 

module provided by ESA that is to  be 
part o f  the 'I: aseline configuration of  the Space 

crew serves as t a e primary control authority for all 

encompasse J at 20 nautical miles above and below, 20 

polar orbiting platform, and % etween elements of the 
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DEFINITIONS OF TERMS 
(Continued) 

CONSUMABLES 
The materials that are expended during the course of 
meeting operational objectives. 
Note: 

Unused consumables may be considered 
accountable and recoverable. General ly; 
"consumables" does not apply to  the wear out of 
system components. See EXPENDABLES. 

C OSTl N G 
The process of determinin the amount of resources 
that have to be expendecfor exchanged to acquire 
possession of, and or disposition control over any 
particular item or object at large: often based upon 
market analysis and cost-estimating-relationships, or 
CER's. 

CREW 
A generic reference to  all personnel on board the 
Space Station or the Space Shuttle. 

CREW MEMBER 
Any one member of the crew. 

CUSTOMER 
Anyone who uses the facilities and services provided 
by the Space Station Program, but i s  not  directly 
responsible f o r  s ta t ion o r  p la t fo rm systems 
development, operations, or maintenance. Also 
referred to  as a user. See USER. 

DISCIPLINE OPERATIONS CENTER (DOC) 
A user supplied location providin support t o  a 

of investigation wherein users could share technical 
interests and common overhead costs. A specific type 
of user operations facility that coordinates operations 
amongst local discipline users, or  w i t h  other 
proprietary user operations facilities in same discipline, 
during flight preparation and execution . 
Note: 

discipline user group oriented towar 8 s a specific area 

Examples o f  user group disciplines include; 
materials sciences, l i fe  sciences, astro/solar/ 
planetary physics, commercial production, etc. 

DlSTRl BUTE D SYSTEM S 
An intricate network of pipes, cables, conduits, tubes, 
wires, and other components, that carry electricity, air, 
water and other utilities and capabilities necessary for 
both station and platform operation and to  allow the 
crew to survive and perform their roles and to serve 
the users needs. 
Note: 

Ma jo r  d i s t r i bu ted  systems inc lude :  t h e  
environmental control and life support; guidance, 
navigation and control; propulsion; power; data 
management; communications and tracking: 
structures and mechanisms; fluids; and thermal 
management. 

DOCKING 
The coupling of two or more spacecraft in space. The 
process of establishing a physical connection between 
t w o  spacecraft dur ing which an exchange o f  
momentum is employed to  operate the attachment 
mechanism(s1. 

ENCLAVE 
With reference to an operations concept where each 
international partner independently operates their 
respectively contributed elements of the Space Station 
Program; autonomy of operation by each partner; 
separation of roles and responsibility b partnership. 

co u n t ry . 
Foreign territory surrounded by anot i er, specified 

ENGINEERING SUPPORT CENTER (ESC) 
The en ineering support centers will provide on-call 
and reay-time consultation and sustaining engineering 
support, and the repository fo r  t he  technical 
characteristics for  the f l ight  and ground systems 
hardware, during the development phases and 
operational phases of the program. 
Notes: 
0 Initially, ESC's will be located a t  the NASA and 

international partner's hardware development 
centers. 

0 As operations mature, sustaining engineering for 
the US. orbital elements would be centralized at 
the Kennedy Space Center. 

0 Sustaining engineering for  the international 
partners orbital elements and all the program 
ground support systems and informations systems 
would remain distributed. 

EVOLUTION 
An addition of new elements, or new capability to  any 
of the existing elements of the space station program 
or their systems, specifically after the development of 
the mature elements of the program. See also 
GROWTH. 

EXECUTION (OPERATIONS) 
Those activities that  implement and operate the 
objectives described in the related strategy and tactics. 
Execution relates t o  the actual performance, 
enactment, or conduct of any operation -- in real-time. 
Generally, a reference to "now" with respect to  time 
in the operating environment of the program. See 
STRATEGY. 

EXPENDABLE LAUNCH VEHICLE (ELV) 
A ground-launched propulsion vehicle, ca able of 

trajectory, whose various stages are not designed for, 
nor intended for recovery or re-use. 
Notes: 

The final stage(s) of an expendable vehicle may 
remain in orbit with the payload(s) unless they are 
provided with special de-orbiting systems. 

placing a payload into Earth-orbit or Eart R -escape 

EXPENDABLES 
Items or materials that are used during the course of 
an operational activity. Expendable items, when 
issued, are dropped from the property accountability 
system and are considered unrecoverable. See 
CONSUMABLES 
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DEFINITIONS OF TERMS 
(Continued) 

EXPERIMENT 
That assembly of hardware, software, and operations, 
in space and on the ground that enables the user t o  
meet the intended research objectives. 
Note: 

An experiment could include one or more payloads, 
delivered on one or more STS flights. Alternatively, 
one payload could encompass a number o f  
individual experiments. 

EXTRAVEHICULAR ACTIVITY (EVA) 
Operations performed by crew members wearing 
space suits outside the habitable environment. 

FLIGHT 
The sequence of  events that takes place between lift 
off  and landing of  STS Orbiter (or any aerospace 
vehicle). See MISSION. 
Notes: 
0 The fli h t  o f  a spacecraft such as the STS Orbiter is 

often Iivided into sub-parts (referred to  as phases), 
e.g., powered fli ht, orbital flight (or on-orbit), re- 

0 Because the operation o f  the Space Station i s  
continuous, the term "flight" refers t o  on-board 
operations in  space as well as those ground 
operations that are in direct support o f  the on- 
board operations. 

entry, approach, B anding, etc. 

FLIGHT RULES 
Compilation of  preplanned decisions designed t o  
minimize the real-time analysis and decision process 
required when various situations occur. These 
decisions address both the existing on-orbit Space 
Station elements and those segments which are in 
transit t o  or from the Station. 

FRAMEWORK 
The recommended arrangement of selected concepts 
and options that demonstrates all the issues and 
principles considered by the Space Station Operations 
Task Force, and which meets all the cited objectives for 
the operations for the space station program. 
Note: 

The specific program objectives include: safe 
operations, fully supported user friendly operations 
and in te rna t i ona l  par t ic ipat ion,  and due  
consideration of  long term costs, evolutionary 
goals, and furthering science and technology 
development. 

GROUND (BASED) OPERATIONS 
Relat ing t o  activi t ies o r  func t ions  t h a t  are 
fundamentally formulated, planned, developed, 
controlled, executed, operated, and/or otherwise 
implemented on or from the ground. See SPACE 
BASED. 

GROWTH 
An increase in the capacity or capability of any of the 
existing elements of  the Space Station Program or 
their systems; specifically after the development of the 
mature elements o f  t h e  program.  See also 
EVOLUTION. 

HEALTH MAINTENANCE FACILITY 
The in-flight facilities and equipment on-board the 
manned base capable of providing basic preventative, 

diagnostic, and therapeutic health care t o  the crew, 
commensurate with the level o f  on-board medical 
expertise. 

In the location where an object is situated. Particularly 
an object that is in space. 

INCREMENT(OPERATl0NS) 
That period of time between STS missions t o  any of  the 
Space Station Program Elements. For the manned 
base; from the launch of one Space Shuttle flight t o  
the beginning of the next (ELV arrivals would be sub- 
sets within an increment). For platforms; from the 
launch (ground based or space based) of  a s ace 
platform servicing mission t o  the beginning o P the 
next. See TRANSFER (OPERATIONS), SPACE STATION 
OPERATIONS. 
Notes: 
0 Each increment is initialized, and terminated, by 

the related transfer operations (launch to  landing 
or return of the logistics or service mission). 

0 Increments are contiguous, e.g.; the  transfer 
operations occur within the end, and beginning, of 
the related increment. 
Transfer operations may vary from a few days t o  
weeks in duration. 

IN-SITU 

INFRASTRUCTURE 
All programs and projects with which the space station 
program must interface, and the processes and 
procedures by which the interfaces are operated and 
maintained. 

INITIAL OPERATIONAL CAPABILITY (IOC) 
A point in time in the contractual development of  a 
project (e.g., the Space Station) at which the agreed 
upon, essential capabilities are operational for the first 
time. 

INTEGRATION 
The process o f  combining software elements, 
hardware elements, operations, networks, personnel, 
and procedures into an overall system or operation. 

INTERNATIONAL PARTNER 
Any of the non-U.% partners participating and sharing 
in the design, development, and operation of  the 
Space Station: National Research Council of Canada. 
National Space Development A ency (NASDA) -- 
Japan. European Space Agency (ESA? 

INTRAVEHICULAR ACTIVITIES (IVA) 
Operations performed by crew members within the 
habitable environment. 

INVESTIGATOR 
Principal investigator or the delegated alternative. 

JAPANESE EXPERIMENT MODULE (JEM) 
The Japanese-provided laboratory module that is part 
of the Station baseline configuration. 

KIWI 
Series of development studies by the Atomic Energy 
Commission with the goal o f  developing nuclear 
reactors useful in high-thrust rocket engines. 
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DEFINITIONS OF TERMS 
(Continued) 

Ku BAND 
A band of frequencies in the radio frequency spectrum 
extending from 12.5 CHz to  18.0 GHz. 

LABORATORY 
A pressurized module desi ned to  support specific 

materials processing laboratory. 
types of payloads, e.g., a Ii 4 e science laboratory or a 

LIFE CYCLE COST 
A process and technique fo r  predic t ing and 
considering the entire cost of a pro ram or project 

process i s  important t o  understandin long-term 

program. 

LOGISTICS 
The management, engineering, and support activities 
required to  provide personnel, materials, consumables 
and expendables to  the space station elements reliably 
and in a cost-effective manner. 
Notes: 
0 Lo istics management responsibilities include the 

deqinition, allocation, scheduling, and control of 
equipment, personnel and process resources, and 
flow. 

0 Logistics engineering functions include equipment 
and process requirements definition, coordination, 
integration, and implementa-tion. 

0 Logistics support functions include provision-ing, 
storage, repair maintenance, and transportation of 
all station system parts, replacement units (ORU's), 
payload carriers and operational support person- 
nel. 

0 The overall s ace station logistics network is  

from inception through to ultimate % isposition. The 

impacts of decision-making early in the B ifetime of a 

referred to as t rl e Integrated Logistics System (ILS). 

LOGISTICS OPERATIONS CENTER (LOC) 
Facilities and resources located at the launch site that 
manage, provide, and support all the required logistics 
operations and services for the station system. 

MAINTAIN 
To keep in existence or to keep in a certain condition. 
Specifically relating to the Space Station systems. See 
SERVICE/SERVICING. 
Note: 
0 Maintain and maintenance relate specifically to  the 

Space Station systems operations. Service and 
servicing relate t o  the users equipment and 
systems. Service is to the user as maintain is to  the 
space station system. 

MAINTAINABILITY 
The abi l i t  o f  the space station systems t o  be 
maintainecr. The probability that an item can be 
restored to  or retained with acceptable performance 
limits. See MAINTENANCE. 

MAINTENANCE 
The task of keeping things in existence or in a certain 
condition. The execution of all the necessary actions 
to  retain or restore the space station systems within 
their specified performance limits. See MAINTAIN. 
Notes: 

The frequency, magnitude and complexity of any 
maintenance, or the required level of maintenance, 
is described by the conditions to  be met. 

0 To be maintained, an object must be maintainable 
or have the facility for maintainability; the level of 
maintainability must equal or exceed the required 
level of maintenance. 

MANIFESTING 
The process of  defining what materials wi l l  be 
physically exchanged between the ground and s ace 

transfers will be schejuled and implemented. 

MANNED BASE 
Major, manned element of the Space Station Program 
providin permanent manned presence in space. The 
mannediase includes all the US and partner provided 
manned elements and al l  the related systems and 
structure. 

MATURE OPERATIONS PHASE 
The continuous period of activity commencing with 
the establishment of that configuration of the Space 
Station tha t  provides a permanent1 manned 

throughout the lifetime of the program. Mature 
operations w i l l  embody the management and 
operation of all subsequent growth and evolution. 

MISSION 
A mission generally refers to  the sequence of events 
that must take place to  accomplish some prescribed 
objective(s). 
Notes: 
0 One or more mission can be accomplished in one 

flight of the Space Shuttle, or one mission can 
require two or more Space Shuttle flights. 

0 Any one shuttle f l ight  can execute several 
concurrent missions, some in part and some in  
whole. 

0 The Space Station, including the space platforms, 
may implement and execute on-board activities as 
a series of missions (occurring serial1 or in parallel), 
each mission relating to a prescribeJpayload or on- 
orbit activity. 

elements of the pro ram, and when and how t E ose 

capability in space, and continuing t 5: ere after 

MISSION SET 
The complement of payloads that is  onboard the 
Manned Base or a Space Platform a t  any given time. 

MODULE 
Ma'or elements of the Manned Base including: The 
Habitability Module, U.S. Laboratory Modu le  
Japanese Experiment Module, and the Columbu; 
Module. 

ORBITAL MANEUVERING VEHICLE (OMV) 
The unmanned propulsive stage used to  ferry between 
the station or shuttle and a platform or free-flyer. It 
wil l be used either t o  bring the spacecraft to  the 
Station or shuttle for servicing or to  perform servicing 
in-situ via a smart front end. 

ORBITAL REPLACEABLE UNlT(0RU) 
The lowest level of component or subsystem hardware 
that can be removed and replaced on location under 
orbital conditions. 



DEFINITIONS OF TERMS 
(Continued) 

PARTNER 
International partner. SEE INTERNATIONAL PARTNER. 

PAYLOAD 
An aggregate of  instruments and software for 
performance of specific scientific or applications 
investigations, or for commercial production. A 
specific complement of instruments, space equipment, 
and support hardware carried into space to accomplish 
a mission or discrete activity in space. 
Notes: 
0 Payloads may be internal to pressurized modules, 

attached to the station structure, attached to  a 
platform, or they may be free-flyers. 

0 A payload may be designed to be re-used either by 
return to  the Earth's surface for refurbishment and 
re-launch, or by applied in-space services. 

PAYLOAD OPERATIONS 
Those ground based and space based activities 
associated with the strate ic, tactical, and execution of 

payloa to  i ts  destined location, exercise the payloads 
capabilities on location and, as required, return or 
deliver all or part 
of that payload to i t s  final destination. 
Note: 
0 User payload operations are usually undertaken by 

the user, the users non-program agent, or assigned 
program personnel under a resource assi nment/ 

by Program personnel, user payload operations are 
usually referred t o  as servicing operations, or 
service operations. 

0 Station, or system, payload operations are usually 
referred to  as maintenance operations, or engine- 
ering operations. 

0 Station or s stem payload operations are usually 
undertaken !t y program personnel. 

plans,greparations an i procedures to  deliver a 

allocationhefurbishment basis. When un 8 ertaken 

PAYLOAD OPERATIONS INTEGRATION CENTER (POIC) 
The payload operations integration center is a station 
program supplied facility to  integrate user payload 
operations activities into the manned base. Similar 
functions for platforms are embodied in a platform 
support center (PSC). The POlC provides the focal 
activity for the distributed user operations facilities to 
develop an integrated user operations execution plan 
on an increment-by-increment basis, and supports the 
real-time management of in-flight departures from 
those plans. 

PERMANENT MANNED PRESENCE 
That point in the development and operation of the 
Space Station Program where the configuration of the 
manned base is capable of supportin man's presence 

presence of the Space Shuttle Orbiter. 
Notes: 
0 The capability t o  provide permanent-manned- 

presence does not mandate continuous manning 
(or permanent manning) which is, nonetheless, an 
inherent capabilit wi th in the provisions of  a 

on a continuous basis wi th only t 3, e incremental 

permanent manne d y  capability. 

PLATFORM 
See Space Platform 

PLATFORM SUPPORT CENTER (PSC) 
Platform support centers combine system and user 
support functions t o  provide f o r  operat ions 
management and sustaining engineering for the 
platforms. Operations management can extend to 
interfaces with other platform user operations centers 
and facilities, and can include the planning and 
controlling of platform payload operations (mission 
objectives, including remote telescience) and platform 
transfer operations (service objectives) -- except when 
the co-orbiting platform is within a zone controlled by 
the manned base. 
Note: 

Two PSC's are considered in the recommended 
framework; one a t  GSFC for the U S  platforms (POP 
and COP), and one in Europe for the ESA platform 
(POP). 

POLAR ORBIT PLATFORM (POP) 
See SPACE PLATFORM 

PRICING 
The process of determining the charges to be levied 
upon the users for accommodating their experiments 
and for other services as rendered; based upon actual 
costs and cost sharing agreements amongst the US. 
and the international partners. 

PROXIMITY OPERATIONS 
Activities relating t o  mission and f l ight  control 
operations that take place within the proximity 
(approximately 1 Km) of  the space station.The 
operation of one or more spacecraft within the vicinity 
of another, with the relative positions stabilized and 
the rate small enough to preclude the requirement for 
re-rendezvous. 

QUALIFICATION 
See VERIFICATION 

REAL-TIME 
Defines a system response with the smallest, practical 
time delay taking computational processing, required 
communications, and associated I/O activities into 
account. Essentially; -- now. 

Operational sup ort functions which are provided 
REAL-TIME SUPPORT 

(and executed) w E ile a mission is in progress. 

REGIONAL OPERATIONS CENTER (ROC) 
A partner supplied, geographically focused location 
providing support to  regionally based user groups 
wherein users could share common overhead costs or 
technical interests. An ROC includes facilities that can 
support user operations integration functions such as 
coordinating operations amon st  local users, discipline 

operations facilities during flight preparation and 
execution. 

centered users, or wi th  o t  R er proprietary user 

S-BAND 
A band of frequencies in  the Radio Frequency 
spectrum from 1.55 GHz to 5.2 GHz 
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DEFINITIONS OF TERMS 
(Continued) 

SCENARIO 
Hypothetical, structured example. An enactment or 
presentation of one possible set of events, often from 
amongst many other possibilities. 

SERVICEABLE SATELLITE 
A satellite designed to  be provided with some degree 
of  servicing in space t o  re-establish or sustain i t s  
mission capability. 

SERVICING 
To keep in existence or to  keep in a certain condition. 
Specifically relating to  the Users space equipment and 
systems. See MAINTAIN and MAINTENANCE. 
Note: 

Maintain and maintenance relate specifically to the 
Space Station systems operations. Service and 
servicing relate t o  the users equipment and 
systems. Service is to  the user as maintain is  to  the 
space station system. 

SPACE (BASED) OPERATIONS 
Relating to  activities or functions that are formulated, 
planned, developed, controlled, executed, operated, 
and/or otherwise implemented in space, particularly in 
association with the Space Station. See GROUND 
BASED. 

SPACE PLATFORM 
An unmanned, orbiting, multi-use structure, capable 
o f  supplying ut i l i t ies t o  changeable payloads, 
dependent upon the Space Station or the Shuttle for 
i t s  long-term operation. 
Notes: 
- The recommended framework assumes a baseline 

of  three platforms for the initial Space Station 
Program: Two U.S. platforms; one (POP) in polar 
orbit and serviced from the NSTS, and one (COP) co- 
orbiting with and serviced from the Space Station; 
and one European platform in polar orbit. 

SPACE STATION 
The term Space Station, Space Station Program, and 
Station should be interpreted as global terms,each 
referring to a l l  of the components of the program, 
both in space and on the ground. Components of the 
program include the Manned Base, the Co-Orbiting 
Platform, the Polar Orbiting Platform, the Orbital 
Maneuvering Unit, and the ORUs. See SPACE STATION 
PROGRAM, STATION. 

SPACE STATION OPERATIONS 
All program wide, space based and ground based 
activities required t o  operate the Space Station 
Program Elements. 
Notes: 

Space Station Program activities are a series of 
mission increments for both the manned base and 
the space platforms, each increment including the 
plans for a series o f  on-orbit operations and 
payload execution. 

SPACE STATION PROCESSING FACILITY (SSPF) 
A facility in the vicinity of the STS launch operations 
that houses the prelaunch processing activity for all 
space station hardware destined to  orbit, and a l l  
prelaunch and post f l ight  lo  i s t i c s  turn-around 

verification, checkout, and certification for flight. 
processing, including payload rac 1 -to-station interface 

SPACE STATION PROGRAM 
The aggregation of U.S. and international partner 
space projects, space craft, space systems, and ground 
systems genera I I y associ a ted with the d eve Io pmen t 
and operation of, and encompasses wi th in  the 
interface specifications for, a permanent Manned 
Base, Space Platforms and an Orbit Maneuvering 
Vehicle, and whose development and operation and 
funding are managed by NASA and the international 
partners. 

SPACE STATION SUPPORT CENTER (SSSC) 
The SSSC provides centralized systems management 
and control for the manned base, including the 
elements provided by the partners, and has the safety 
responsibility for the crew and manned base. The SSSC 
also approves the integrated plan for user and systems 
activities based on the criteria for overall systems 
integrity, crew operations effectiveness, and crew 
safety. The SSSC monitors the systems status of the 
manned base, relays commands to  support general 
systems opera t ions  and insures t h a t  safety 
requirements are met. Crew training facilities are 
closely associated with the SSSC. 
SPACE SYSTEMS 
Those Program-provided, distributed or element- 
unique orbiting systems whose safe and predictable 
operation is fundamental to  the safety of the crew, the 
integrity of the manned base or platforms, for the 
effective utilization of  manned base or platform 
resources. 

SPACE TRANSPORTATION SYSTEM (STS) 
The Space Shuttle fleet, and all the related ground 
based facilities and equipment. 

STS CREW 
Those personnel whose primary responsibility is the 
operation of the Orbiter. Does not include Station 
personnel in transit onboard the Orbiter as passengers. 

STRATEGIC (0 PE RAT1 0 N 5 )  
Those functions concerned primarily with establishing 
and coordinating policy and objectives. See STRATEGY 

STRATEGIC (PLANNING) 
That planning that leads to  approval of a mission; that 
process required to  define the combined plans for the 
p latf  orm/stat i o n l  pay Io ad , and transportat ion 
missions. See STRATEGY. 
STRATEGY 
The science o f  d i rect ing large scale program 
operations. Maneuvering into the most advanta- 
geous position prior to  an engagement. 
Notes: 

In general, strategy and tactics are associated with 
"planning" and 'do ing"  and, as a set, can be 
applied t o  circumstances in many different time 
scales; similarly structured sets of strategy and 
tactics can be "nested" (in the computer software 
sense) so that  accomplishment o f  any major 
objective can involve a hierarchy of strategy and 
tactics. 
The terms execution and engagement are often 
used to  relate t o  specific accomplishment and 
achievement within the framework of tactics. 
In the military context; strateg (plans an,d 
planning) precedes tactics; tactics (t b e enemy is in 
sight) precedes engagement: engagement 
implements action. 
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DEFINITIONS OF TERMS 
(Continued) 

0 The OTF has applied "strategy" and "tactics" in 
fairly specific connotations: strategy (more than 
one to two years before the event) precedes tactics; 
tactics (up to  two years before the events, down to  
the event itself) precedes execution; execution 
implements the event). 

SUSTAINING ENGINEERING 
Sustaining engineer ing i s  per fo rmed a t  t h e  
Engineering Support Centers at the launch site and/or 
the development center. The engineering encompas- 
ses analytical and technical services as wel l  as 
management and training services and operations. 
The Space Station operations framework recognizes 
three general types of sustaining engineerin 

launch site and development center and development 
centers on space systems and ORU hardware; flight 
s stems design engineering erformed a t  t h e  

payload integration engineering performed at the 
launch site or development site on program approved 
payloads. 

systems maintenance engineering performe tY at the 

dvelopment centers on assigne s space systems and; 

TACTICAL (OPE RATION 5) 
Those functions concerned primarily with using the 
established strategy, polic and objectives to  produce 
plans and direction for tkeir accomplishment. See 
STRATEGY. 

TELESCIENCE 
A mode of  space based scientific investigation, 
including operations and analysis, that is  executed 
remotely from the principle location of  the associated 
equipment. Ground-based users may interact directly 
with real-time command and control operation of the 
space-based equipment in  response t o  real-time 
observed data. 
Note: 
0 Depending upon the degree of  sophistica-tion, 

telescience operations may be enhanced by 
incorporating telepresence as one of many features 
of advanced teleoperations. 

0 Teleoperations encompasses any remotely 
managed activity, with or without feedback of  
operations data t o  allow a local operator t o  
interact with the remote activity. 

0 Telepresence i s  a level o f  sophistication in  tele- 
operations where the operator receives sufficient 
sensory information from the remote location 
(mono/stereo video, audio, tactile, etc.) to  be able 
t o  create a high resolution image of the remote 
location within which the local operator can 
experience a physical sense of  presence at  the 
location of the investigation. 

TRAFFIC MANAGEMENT ZONES 
Specified regions around the Space Station that define 
the operational boundaries for proximity operations, 
station command and control, departure, rendezvous, 
co-orbitin satellites, non-co-orbiting satellites, and 

TRANSFER OPE RAT1 ON S 
A period of time during which the manned base is  
involved with the arrival and departure of an STS 
enabled logistics type mission, or the platforms are 

parking or ?J its, etc. 

involved with an OMV enabled logistics type mission, 
each providing equipment transfer and installation. 
Notes: 
0 The manned base transfer operations period 

extends from prior t o  STS arrival (while equipment 
is being prepared for return t o  earth), to  sometime 
after STS departure (while equipment is being 
installed). 

TRANSPARENT TECHNOLOGY 
A s stem component is said to  represent 'transparent' 

component based on a different technology without 
affecting the rest of the system. 

UNMANNED PLATFORMS 
See SPACE PLATFORMS. 

USER 
Any organization, group, or individual who uses or 
plans t o  use the Space Station or an other Space 
Station Program Element as the ve r, icle fo r  the  

tec t nology if the component can be replaced by a 

operation of a payload or related mission. See 
CUSTOM E R. 

USER OPERATIONS FACILITY (UOF) 
User operations facilities are built and operated by the 
user as best suit the needs associated with the payload 
operations and the experiment objectives. The 
facilities can be equipped t o  support personnel and 
equipment involved in payload operations, t o  monitor 
and control experiments, transmit payload commands, 
and storing and analyzing data products from the 
station. 
Note: 
0 User operations fac i l i t ies  may opera te  as 

independent interfaces t o  the program, through 
the payload operations integration center (POIC), 
or they may be affiliated with discipline operations 
centers (DOC'S) or the regional operations centers 
(ROC'S). 

UTILIZATION 
A broad program aspect o f  the Space Station Pro ram 

Space Station Program Elements. 
Notes: 
0 Utilization encompasses the process of identifyin 

Space Station users and customers, defining, an 
refining their requirements for space services and 
capabilities, integrating these requirements into 
the Space Station Program as interface hardware, 
software, and procedures. 

0 Utilization encompasses this role for the initial 
Space Station and throughout the evolutionary 
growth. 

VALIDATION 
See VERIFICATION 

VERIFICATION 
The process of proving circumstances to  be true or o f  
being well grounded. 
Notes: 
0 "Certification " , "Qua I if i cati on " , " Va I idati on " , and 

"Verification" are used extensively in  the OTF 
documentation. 

associated with the beneficial use and utility o 3 the 

% 
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DEFINITIONS OF TERMS 

(Continued) 

0 In general, certification and qualification tend to  In general, validation, and verification deal with 
deal with qualities: CERTIFICATION emphasizes assurance and confidertce in assertion, they tend to  
properties that are attributable t o  a product or endorse the accuracy and truth in the certification 
person; QUALIFICATION tends t o  emphasize the and qualification process: VALIDATION tends 
requirements that a product or person must have towards repeated assertion that conditions of truth 
t o  meet an application. are evident; VERIFICATION tends towards proving 

or reproving a fact to  be true, such as testing t o  
demonstrate capability. 
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